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ABSTRACT
S tru c tu ra l changes have been taking place In  the 
Louisiana dairy  industry  in  te m s  of masher and size  d is tr ib u ­
tio n  of firm s, growth p a tte rn s , and m obility , as w ell as su rv ival 
ra te s  fo r  firms* Evaluation and an a ly sis  of these changes, 
tog e th er w ith an estim ate of th e  s tru c tu re  of the market in  
fu tu re  time periods was th e  substance of th i s  d isse rta tio n *  The 
Markov process was employed as th e  major a n a ly tic a l technique.
R e la tiv e ly  few milk processing and d is tr ib u tin g  firm s 
operated in  Louisiana markets. The three la rg e s t  firm s accounted 
fo r  more than  h a lf  of the to ta l  milk sa les in  each market. The 
s ix  la rg e s t firm s accounted fo r  more then 75 percent of sa le s . 
P ro jec tion  an a ly sis  Indicated fu r th e r  declines in  the number of 
firm s in  the  industry . By 1972, i t  i s  expected th a t 60 firms 
w ill  serv ice the  in d u stry  instead  of the 73 cu rren tly  operating .
Small handlers tended to  get sm aller o r go out of busi­
ness. Firms remaining in th e  markets tended to  increase in  size  
and concentrate in  the la rg e r  size  ca tego ries. The p ro b ab ility  
of a handlers going out of business decreased as firm  size  in ­
creased; and was remote fo r  firm s whose ad lk  sa les  were g rea te r 
than 400 thousand pounds per month. Also, the hypothesis of no 
d iffe ren ces in  the  t r a n s i t io n  p ro b a b ili t ie s  among markets was not 
re je c te d .
xi
Milk handlers in  Louisiana vers ra th e r  immobile. 
Handlers were only 16 pereent as Mobile as under the concept 
of a "p e rfec tly  mobile market*" Estim ates of firm  m obility  
index declined to  13 in  1972 and 9 in  equilibrium*
The ana lysis  ind icated  th a t the  handler segment of 
the Industry  tended to  become more r ig id  as a r e s u l t  of a de­
crease in  the number of firm s and the  g ra v ita tio n  of the remain­
ing firms to  the la rg e r , le s s  mobile s ise  ca teg o ries .
In  co n trast with the  processing and d is tr ib u tio n  
segment of the industry , the number of milk producers in  each 
market was r e la tiv e ly  la rg e ; and the production of any producer 
dft.d not s ig n if ic a n tly  a f fe c t the to ta l  market supply. The 
number of sm aller producers has been declin ing while the  
number of la rg e r  producers has been in c reasin g . Turnover of 
producers was rap id . On the average, a producer had only a 
50-50 chance of remaining in  production five  years . The proba­
b i l i t y  o f going out of production decreased as producers 
increased  in  s is e .  Producers with average milk d e liv e r ie s  
of 1,101 to  1,200 pounds per day were found to  have the h ighest 
su rv iva l ra te .
The pro jected  equilibrium  number o f producers would 
be reached by 1972. In equilib rium , producers' average d a ily  
m ilk d e liv e r ie s  would range from 301 to  700 in  New O rleans,
701 to  1,500 in  C entral, and over 1,500 pounds per day in  the 
Northern Louisiana market.
xii
Milk pro&icing firm s are  highly m obile, approaching 
the concept of a "p e rfec tly  mobile m arket." The index of 
market m eb ility  estim ated fo r  equilibrium  was 59 fo r the North­
ern Louisiana market and over 90 fo r  the Central and New Orleans, 
Louisiana markets.
The s tru c tu ra l re la tio n  between producers and handlers 
in  Louisiana milk markets seems to f i t  the models of oligopoly 
versus oligoposony. S ta tus of oligopoly fo r  milk producing 
firms was achieved through cooperative bargaining asso c ia tio n s .
xiii
CHAPTER I
INTRODUCTION
In the dynamic eoonomy of America, the market s tru c tu re  
of most in d u s trie s  i s  changing toward fewer and la rg e r  firms*
This trend  in  the  d is tr ib u tio n  of f im  s i te  in te re s ts  economists, 
p r in c ip a lly  in  i t s  s tru c tu ra l re la tio n  to  the phenomena of compe­
t i t i o n  and oligopoly; and in  the issu es of government regu la tion  
to  which these phenomena are relevant*^
As Rosenbluth po in ts o u t, economic theory suggests th a t 
concentration , as defined by the number and re la tiv e  s is e  d i s t r i ­
bution  of firm s in  a market, i s  an important determinant of market
2behavior and market r e s u l ts .  Where a small number of firm s 
account fo r  the bulk of a m arket's ou tpu t, monopolistic p rac tices  
are mors l ik e ly , c e te r is  paribus, than where even the la rg e s t 
f im s  are of r e la tiv e ly  small importance* According to  Scitovsky,
^This statem ent Is  b u ttressed  by the  nature of the 
a r t ic le s  found in i Rational Bureau of Economic Research, Business 
Concentration and P rice Policy (Princeton, Hew Jersey t Princeton 
U niversity  P ress, 1955); R* B* Heflebewer and G. W. Stocking, 
Readings in  In d u s tr ia l  O rganisation and Public P o lle r . (Homewood, 
I l l in o i s t  R. D, Irw in, In c ., 1958)• The term market s tru c tu re  
may be defined as the com petitive re la tio n sh ip s  ex is tin g  among the 
firm s of an industry  in  a p a r tic u la r  market*
^Gideon Rosenbluth, "Measurements of Concentration," Busi­
ness Concentration and P rice P o licy . (Princeton, Hew Jerseyi 
Princeton U niversity  P ress, 1 9 5 5 ) , p* 57*
1
2Monopoly And oligopoly co n sis t of s  power re la tio n  among 
tho s a i le r s  or the buyers in  a c e rta in  market; and th i s  
power re la tio n  depends la rg e ly  on the  number and s is e
d is tr ib u tio n  of the competing s e l le r s  or buyers.3
THE PROBLEM
Market reports and observations r e f le c t  th a t a number 
of changes have been taking place in  the s tru c tu re  of the Louis­
iana dairy  industry* These changes includei (1) the disappearance 
of the country milk receiving s ta tio n s ; (2) a trend  toward fewer 
and la rg e r  milk processing and producing f im s ;  (3) h o rlso n ta l 
mergers by firm s in  the industry ; and (4) an expansion of the  
geographic marketing areas* These changing conditions give r is e  
to  the problem of uncerta in ty  as to  the chances of surv ival of 
firm s of varying sizes* These u n c e rta in tie s , together with the 
problems associa ted  with the  e ffe c ts  of the changing conditions 
in  the industry  upon competitive behavior among firm s prompted 
th is  study. Growth p a tte rn s , as they r e la te  to  s ta b i l i ty ,  number 
and size  d is tr ib u tio n  of firm s are important elements of the 
problem* Thus, i t  i s  im portant to  the dairy  industry  th a t  the 
nature of these changes and th e ir  e f fe c t upon market s tru c tu re  
be id e n tif ie d  and evaluated. Such inform ation w ill be u sefu l to  
p o te n tia l e n tra n ts , as w ell as firm s, cu rren tly  operating in  the
3Tibor Scltovsky, "Ecommie Theory and the Measurement 
o f C oncentration,” Business Concentration and P rice  P o licy . 
(P rinceton , Mew Jersey i Princeton U niversity  P ress, 1 9 5 5 ), 
p. 109.
3industry* R eliable knowledge of su rv ival expectancies associated  
with firm s o f varying sixes and growth p a tte rn s  would improve 
the decision making processes of firm s in  the industry* These 
problems are the substance of th is  study.
PURPOSE AMD OBJECTIVES
The purpose of th is  study was to  characte rize  and 
analyse the s tru c tu ra l changes in  f lu id  m ilk markets in  Louisiana. 
The ana ly sis  re la te s  to t the  changing number and s is e  d i s t r i ­
bution o f firm s; probable fu tu re  s tru c tu ra l  developments. The 
sp ec if ic  o b jec tives may be s ta te d  as follows*
1* To ch arac te rise  th e  s tru c tu ra l changes in  firms 
operating  in  the f lu id  milk markets in  Louisiana, 
including both the  producer and handler segeents.
2. To estim ate the number and size d is tr ib u tio n  of 
firm s in  se lec ted  fu tu re  time periods.
3* To estim ate the number and s ize  d is tr ib u tio n  of 
firm s a t  an industry  equilibrium , assuming th a t 
the observed tendencies w il l  p e r s is t  (using a 
dynamic concept of equilib rium ).
4 . To derive an index of firm  m obility  in  the market fo r  
both the handler segment and the  producer segment.
SCOPE
In performing the a n a ly s is  and in  presen ting  the r e s u lt s ,  
the s ta te  was divided in to  three marketing areas: (1) New O rleans,
(2 ) Northern L ouisiana, and (3) Central Louisiana, The areas for  
the f i r s t  two markets as shown in  Figure 1 correspond to the areas 
defined  in  Federal Orders No. 9  ^ and No, 96, r e sp e c t iv e ly . The 
Central Louisiana Market corresponds to the area defined in  Louis­
iana S ta te  Order No. 2 , with the exception  o f the portion  o f that 
area included in  the Northern Louisiana Market.
Some o f the fa cto rs considered in  the d e lin ea tio n  o f
marketing areas under fed era l and s ta te  orders are in d ica ted  by
the fo llow in g  statem ent:
The marketing area i s  designed to  include a l l  o f  an area 
where the same milk dea lers compete with each other for  
sa le  o f m ilk, and where such milk must meet e s s e n t ia l ly  
the same san itary  in sp ection  standards. S ince only hand­
le r s  doing b u sin ess w ithin the defined area must pay the  
minimum p rices i t  i s  important to  draw the boundary l in e s  
a t p o in ts where there are r e la t iv e ly  few route sa le s  moving 
across the boundary. This o b jec tiv e  has become in crea sin g ly  
d i f f i c u l t  to  a tta in  in  recen t years as the f lu id  milk d is ­
tr ib u tio n  bu sin ess has expanded over wider a reas, w ith con­
sid erab le  overlapping o f d e liv e ry  r o u tes . Improved r e fr ig e r ­
a tio n  and tran sp ortation  and the paper package have encouraged 
th is  expansion o f sa le s  areas.
^United S ta tes  Department o f A gricu ltu re , Federal Milk 
Marketing Orders. (Washington, D. C .: A gricu ltu ra l Marketing
S e r v ic e . A pril 19 , 1955), p. 10. For further d iscu ssio n  o f mar­
k ets  and market areas see: D. C. W illiam s, J r . ,  Optimum D is tr i ­
bution o f Producer Milk Among Markets and Class Uses in  Louisiana  
in  1959. (Unpublished M. S . t h e s i s .  Louisiana S ta te  U n iv ersity . 
Baton lou ge, L ouisiana, I9 6 0 ), pp. 13-22*
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Figure 1 . Milk Marketing Areas o f Louisiana
6Both the Northern and the New Orleans market a~eas have 
increased s in ce  1955. However, un less stated  otherw ise, data U3ed 
in  th is  study have been adjusted to correspond to  the expanded 
market areas.
Although the New Orleans Market encompassed the sm allest  
treopraphical area , i t  accounted ror the sa le  o f \5 9 .3  m illio n  pounds 
of milk in  1961, or almost on e-h a lf o f the to ta l  milk sa le s  in the 
s t a t e ,  Table I .  Milk sa le s  in each market have shown a continued 
in crease durfnc the la s t  severa l vears. The number o p milk handlers 
in  the s ta te  has varied durinr the la s t  decade; the net e ppe ct has 
been an o v era ll decrease o r about 13 firm s.
The number o p producers shipping milk to  handlers in 
Louisiana decreased '"rom L ,5 &7 in 1951 to 3,691 in 1^61, a decrease  
o r 19.5 percent. The la r g e s t  absolute decrease in number o'* milk 
producers occurred in  the New Orleans Market, as shown in Table TT. 
But d esp ite  the decrease in  n u m b e r  o f milk producers, the volume o f  
producer r ec e ip ts  to ta led  BB5 .9  m illio n  pounds in  1961 or almost 
tw ice the volume of r ece ip ts  in  1951.
The processing f a c i l i t i e s  o f milk handlers, in n earlv  a l l  
ca ses , were located  w ithin  the market area where thev were r e f l a t e d .  
A ll producers on the other hand were not n e c essa r ily  Locntnd vdtMn 
the confines o f the r»eof»raphic area regulated by s p e c i f ic  omier8 to  
which th e ir  milk was d elivered  to  handlers.^
^For the lo ca tio n  o f milk plants and the lo ca tio n  o r p"o- 
ducers that regu lar ly  d e liv e r  milk to  handlers in  L ouisiana, see; 
I b id . ,  p. 29, 51, 12A-130.
Table I ,  Number o f h i lk  Handlers and T o ta l N ilk S a le s , bv M arkets, L o u is ian a , 1951-196]
Year
New Orleans* Northern Louisiana** Central Louisiana***
No. o f Total 
handlers sa le s
No. o f  
handlers
Total
sa le s
No. o f 
handlers
Total
sa le s
Av. No. K il l .  Lbs. Av. No. K il l .  Lbs. Av. No. K il l .  Lbs.
1951 25 248.4 17 111.7 44 168.0
1952 26 261.5 16 117.5 41 186.6
1953 25 279.5 15 125.9 37 201.5
1954 26 302.4 15 132.2 37 223.4
1955 29 315.4 15 139.3 39 239.3
1956 28 350.2 16 154.7 39 258.9
1957 27 353.6 15 175.1 39 336.5
1958 33 368.4 13 174.9 34 308.5
1959 32 381.4 13 175.8 29 288.7
I960 32 416.1 13 190.8 28 301.1
1961 32 459.3 13 180.1 28 369.7
*The New Orleans Market area was expanded December 1 , 1957 to include Terrebone, Lafourche 
and S t . Charles p arish es. Handlers retaliated by the New Orleans Order as a resu lt of the expansion
were reported and shown in  the Central Louisiana area prior to  the market expansion.
**Frior to  August, 1958, data for the Shreveport (or Northwest) and Northeast Louisiana  
Markets were sunmed for the two areas to  approximate the Northern Louisiana Marketing area under
Federal Milk Marketing Order Number 96 and as defined in  th is  th e s is .
***Data as reported for  the Central, Southeast and Southwest Markets were summed to repre­
sent the Central Marketing area as defined in  th is  th e s is .
Source: Louisiana Ann»»T Milk Marketing Report 1951-1961. (D iv ision  o f Milk T esting,
Louisiana Department o f  Agriculture and Immigration).
Table I I .  Number of K ilk Producers and T otal Producer R ece ip ts , by M arkets, L ou isiana , 1951-1961*
Year
New Orleans*# Northern Louisiana*** Central Louisiana****
No. of 
producers
Total producer 
rece ip ts
No. o f  
producers
Total producer 
receip ts
Mo. of 
producers
Total producer 
rece ip ts
Av. No. M ill. Lbs. Av. No. M i l .  Lbs. Av. No. M ill. Lbs.
1951 2,738 227.0 566 34.5 1,283 144.4
1952 2,754 242.1 566 39.2 1,332 161.4
1953 2,320 260.4 638 IDT . / 1,3™ 178.1
1954 2,764 281.2 656 108.7 1,542 197.9
1955 2,600 294.6 649 120.0 1,587 213.9
1956 2,474 327.2 646 134.1 1,519 223.2
1957 2,258 326.3 657 143.7 1,645 268.6
1958 2,378 339.4 615 142.4 1,313 267.6
1959 2,173 353-7 573 148.3 1,201 256.6
I960 2,163 386.9 572 161.7 1,140 263.7
1961 2,087 428.5 542 167.6 1,062 289.8
Producer Receipts i s  ohe volume or milk d elivered  to  handlers by farmers.
The New Orleans Market area was expanded December 1 , 1957 to  include Terrebone, Lafourche, 
and St.C harlee p arish es. Producers shipping milk to handlers regulated by the New Orleans Order as 
a r e su lt  o f the expansion were reported and shown in  the Central Louisiana area prior to  the market 
expansien*
***Prior to  August, 1958, data for the Shreveport (or Northwest) and Northeast Louisiana 
Markets were sunned for the two areas to approximate the Northern Louisiana Marketing area under 
Federal Kilk Marketing Order Number 96.
****Data as reported for  the Central, Southwest and Southeast Markets were summed to  repre­
sent the Central Marketing Area.
Source: Louisiana Annual Kilk Marketing Report 1951-1961. (D ivision  of M lk Testing,
Louisiana Department o f  A griculture and Immigration),
9Unit for Measuring S ize  o f  Milk Handlers
Two measures of firm  Bize were studied  for  use in 
e sta b lish in g  the d is tr ib u t io n  and for  d escrib in g  the s iz e  of 
milk handlers.^  They were: (1) t o t a l  volume of packaged f lu id
milk sa le s  per tim e period , and (2 ) t o ta l  volume o f  milk sa le s  in  
a l l  uses per time period . A lik e lih o o d  r a tio  t e s t  ind icated  th at  
e ith e r  of the two u n its  o f measurement were eq u ally  as good in  
measuring changes in  s iz e  o f resp ec tiv e  firm s. Since th e  p r in c ip a l 
o u t le t  for  milk in  Louisiana was for f lu id  u se , packaged flu id  
milk sa le s  were used as the un it o f measurement.?
Lata were more rea d ily  a v a ila b le  for  in d iv id u a l firm s on 
a monthly b asis  than on an annual b a s is . I t  i s  reasonable to  
assume th a t inasmuch as t h is  study was concerned with r e la t iv e  
changes in  the s iz e  of firm s, data for one month per year would be 
as s u f f ic ie n t  as annual data to  r e f le c t  such chaneea. A sample o f  
10 firms was used to t e s t  the hypothesis that the s iz e  o f a firm  
during th e  month of January was rep resen ta tive  of i t s  s iz e  for  the  
year.
The t e s t  showed th at the annual volume o f sa le s  by each 
firm was h igh ly  correlated  with the volume of sa le s  during the month
^The terms milk handler and f lu id  milk firm are used synony­
mously.
?For a d iscu ssio n  o f how milk i s  c la s s i f ie d  in  Louisiana  
according to  u se, see: Howard P. B rosset, Louisiana Annual Milk 
Marketing Report. 1961. (3aton Rouge, Louisiana: Louisiana Depart­
ment o f  A gricu lture and Immigration, D iv is io n  o f  Milk T e stin g ), 
p. i i i .
10
o f January by each firm . The co rre la tio n  c o e f f ic ie n t  was: 
r ■ *9975. Therefore, the hyp oth esis, that the volume o f sa le s  
by a firm in  January was rep resen tative  o f i t s  annual s a le s ,  was 
not re jec ted .
Unit for  Measuring S ize  o f  M lk  Producers
Established d a ily  ^ase in  terms o f  pounds was used as the
measurement of s iz e  for the producer segment. The e sta b lish ed
d a ily  base of a producer was the average milk d e liv e r y  o f such
8
producer during a base-forming period . The base-form ing period
fo r  most markets in  Louisiana was the f a l l  and w inter months. The
base formed during th is  period was used to  determine a producer's
9share of Class I sa le s  during the base-operating period.
Method of A nalysis and Source o f Data
The major a n a ly tic a l to o l used in  the q u a n tita tiv e  a n a ly s is  
for  th is  study was the Markov chain process. In the la s t  decade, 
the Markov process has become a r e la t iv e ly  popular a n a ly t ic a l to o l  
for econom ists. Although the b asic  concepts o f  the technique were in­
troduced around 19J7, t h e i r  employment in  the a n a ly s is  o f  a g r icu ltu ra l
®The terms milk producer and milk producing firm are used 
synonymously.
^For a d iscu ssio n  o f base plans see : W illiam H. Alexander
and A lbert Ortego, J r . ,  Operation o f Base-Excess plans Under S ta te  
and Federal R egulations in  L ou isian a .(L o u is ia n a  A gricu ltu ra l 3x- 
periment s ta t io n , D.A.E. C ircular No. 212, August, 1957),
11
economic problems are much more recen t.
In general, the operation o f a Markov chain model c o n s is ts  
of observing growth (or movements) o f in d iv id u a l firms between 
s p e c i f ic  s iz e  ca tegories over given periods o f tim e. From these  
ob servation s, i t  i s  p o ss ib le  to  d erive  p rojections of the growth 
pattern s firms are l ik e ly  to  take in  the fu tu re . S tructural 
ten dencies can be evaluated by th e  model. The m odel's eva lu ation  
i s  based on the use o f a dynamic concept o f  equilibrium  to estim ate  
the number and r e la t iv e  s iz e  d is tr ib u tio n  o f firms in  equilibrium . 
A lso , th is  model can be used to derive an index o f firm m o b ility . 
Some o f the b asic  operations and assumptions of the model are pre­
sented in  the seq u el.
Data requirements of the model are str in g en t; i t  requires 
inform ation about the s iz e  of in d iv id u a l firm s over tim e. In some 
cases such data are not a v a ila b le . A lso , firms th at have such data  
are g en era lly  relu ctan t to  r e lea se  them. These two fa c to r s  may 
prohib it wide spread use of the model. However, c o n fid e n tia l  
data can o ften  be obtained from o r ig in a l or a lte r n a tiv e  sources 
with s u f f ic ie n t  assurances o f  the p rotection  o f  confidence. Such 
sources may in clu de S ta te  and Federal regu latory agen cies.
This study was concerned with the f lu id  milk industry  in  
Louisiana, which i s  subject to  S ta te  and Federal Market Orders, 
Adm inistrators o f  th ese  orders m aintain audited records o f milk 
s a le s  by each firm  in  the market. Such data are e x c e lle n t  for  
research purposes. Data used in  th e  q u a n tita tiv e  a n a ly s is  were 
obtained from the Market A dm inistrators. A technique was devised
12
whereby they could provide the data necessary for a n a ly s is  with 
the Markov process and co n sisten t with the ru les for re lea s in g  
market d a t a .^
Supplemental data for th is  study r e la tin g  to  number of  
firms and volume of milk production and sa le s  were obtained from 
published reports o f Market Adm inistrators of the Federal and S tate  
Milk Marketing Orders in  L ouisiana. Other sources o f  data for  
th is  study include the United S ta te s  Census, S ta te  Experiment 
S ta tion  p u b lica tion s, Journals, and milk producer a sso c ia t io n s .
L iterature Review
Although there i s  a lack o f knowledge o f some s p e c if ic
changes in the market structure o f  the dairy in d u stry , some
a n a ly tic a l work has been done in  t h i s  area. In 1939, N ich o lls
studied the developments in  the marketing o f butter and cheese
during the preceding two d e c a d e s .^  Hoffman completed a study
about the same time (1941) d ea lin g  with la r g e -sc a le  organization
12in  th e  dairy  and other food in d u s tr ie s . His opinion was that
^■Vor a d iscu ssion  of the technique employed to  obtain  
the data , see Appendix A.
*-H:illiam H. N ic h o lls , Postwar Developments in  the Mar­
k etin g  o f  B u tter . (Iowa A gricu ltu ra l Experiment S ta tio n , Research 
B u lle tin  250, 1939). A lso , Postwar Developments in  the Marketing 
o f  Cheese. (Research B u lle tin  2 6 l,  1939).
12a. C. Hoffman, Large-Scale O rganization in  th e  Food 
In d u str ie s . (U. S. Temporary N ational Economic Committee, Mono­
graph No. 35, 1941).
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la r g e -sc a le  organ izations were necessary  in  most segments o f the
food in d u str ie s  to  achieve the g rea test operating e f f i c ie n c ie s .
Q od iu s, Fienup and K ristjanson reporting on procurement p ractices
o f dairy  manufacturing p lants in  W isconsin stated  th at p lan ts,
p a r tic u la r ly  the la rg e  ones, emphasized nonprice fa c to rs  in  procure-
13ment and followed a p o licy  of "average p ricing ."
In an attempt to  explain  market d iffe re n c es  in  milk p rices  
in  th e  eastern  part o f the United S ta te s , Cassels emphasized the 
importance o f cooperative bargaining agen c ies, the supply and demand 
for  milk and tran sp ortation  c o s t s .^  In h is  study P ricing  E ffic ie n c y  
in  the Manufactured Dairy Products In du stry . H assler in v estig a ted  
the e f fe c t iv e n e s s  o f the pricing  system in  moving manufactured 
dairy products in to  market with due con sid eration  to  tim e, form 
and s p a c e .^  His general conclusion was th a t th e  pricing mechanism 
was compatible with a com petitive system .
Three recent Ph. D. d is s e r ta t io n s  d ea lt with the market 
stru ctu re  o f the dairy in d u stry . In 1959 J . R. Moore surveyed the 
present knowledge o f market structure and com petitive behavior in
l^Robert L. CLodius, D arrell F. Fienup and R. Larry K r ist­
janson, Procurement P o lic ie s  and P ra c tices  o f  a S e lec ted  Group of  
Dairy Processing Firms. (P arts I .  I I .  W isconsin A gricu ltu ra l E xpcri- 
ment S ta tio n , Research B u lle tin s  193 and 199, 1956 and 1957).
l^John K, C assels , A Study of Fluid Milk P r ic e s . (Cambridge, 
M ass.: Harvard U n iversity  P ress, 1937).
15jaires B. H assler, P ric in g  E ff ic ie n c y  in  the Manufactured 
Dairy Products In du stry . (C a lifo rn ia  A gricu ltu ra l Experiment S ta tio n ,  
H ilgard ia , Volume 22 , No. 6 , 1953).
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the dairy in d u stry . He reported th at the f lu id  milk ind ustry  
was stron g ly  lo c a liz e d  and the lo c a l  markets tended to be dominated 
by a few handlers. In behavior, they were su b ject to  p rice  d is ­
crim ination , ex ten sive  use o f nonprice inducements, ex c lu s iv e  
agreements, and price wars. The r e su lt  has been fewer and larger  
firm s. He suggested th a t com petition would seem to  b e n e f it  from 
the growth of some of the sm aller firm s and the e lim in ation  o f the 
use of u n fa ir  methods o f com petition. Moore a lso  reported th at  
in  gen era l, the bargaining power of f lu id  milk producers in  con­
tr a s t  to  processors favors the buyers.
W. H, Alexander made a study in  1961 o f the market stru c­
ture and com petitive behavior in  th e  f lu id  milk d is tr ib u tio n  
17ind ustry . He reported a growth in  concentration o f the industry  
at the n ation a l le v e l  sin ce  the turn o f the century. The major 
method of growth was by mergers and a c q u is it io n s . However, 
a large  part o f the growth by the e ig h t la r g e s t  dairy compan­
i e s  was due to  increased in teg ra tio n  in to  other in d u s tr ie s .
Alexander used marketin g margins as a measure o f market performance. 
A s ig n if ic a n t  r e la tio n sh ip  was found to  e x is t  between marketing
1 John R. Moore, Market Structure and Competitive Be­
havior in  the Dairy Industry — The Present S ta te  o f Knowledge. 
(Unpublished Ph. D. D isse r ta tio n , U n iv ersity  o f W isconsin, 1959).
^W . H. Alexander, Market S tructure and Competitive Be­
havior in  the Fluid Milk D istr ib u tion  In d u stry . (Unpublished Ph. D. 
D isse r ta t io n , U n iversity  o f I l l i n o i s ,  1961).
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margins and ( l )  ex is ten ce  o f s ta te  con tro l a g en c ies , (2) the
share o f  to ta l  sa le s  held by the four la r g e s t  handlers in  the
market, and ( 3 ) the number o f handlers in  a market.
A lso , in  1961, D, I .  Padberg studied changes in  the
18nature of com petition in  the dairy industry in  C a liforn ia .
His primary in te r e s ts  were "in developments w ithin  the s iz e  d is ­
tr ib u tio n  o f firms which a f fe c t  market s tr u c tu r e ." His measure 
of s iz e  was shares o f aggregate market sa le s  held by firm s,
Most stu d ies  r e la tin g  to  the d a iry  industry to date  
using market structure models have been prim arily  concerned 
with the problem on a regional or n a tio n a l b a s is . A lso , most 
o f  the economic s tu d ie s  d ea lin g  with business concentration
in  other segments o f the economy have been on an ind ustry  rather
19than market b a s is . A number o f econom ists agree th at the  
e f f e c t s  of business concentration are most s ig n if ic a n t  in  lo c a l  
markets. Moore and Clodius expressed i t  t h i s  way; ". . .changes 
in  in d u s tr ia l concentration  have th e ir  most d ir e c t  e f f e c t  on
1SD. I .  Padberg, "The Use o f Markov P rocesses in  
Measuring Changes in  Market Structure,"  Journal o f Farm 
Economics, XLIV (February, 1962), 189-199.
^O eorge j ,  S t ig le r ,  "Introduction," Business Con­
cen tra tion  and P rice P o lic y . (P rinceton , New Jersey: Princeton
U n iversity  P ress, 1955)* P* 3 .
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com petition in  lo c a l  markets. U nfortunately, data on lo c a l
20market concentration are rather scarce."
Another important economic fa cto r  th at most previous 
em pirical s tu d ies  o f t h i s  nature have fa ile d  to  deal with i s  that  
o f 'co u n terv a ilin g  power." We know th at in  some, though not a l l ,  
resp ects  the e f f e c t s  o f concentration in  one sejgnent of a market 
are o f f s e t  where there i s  a lso  concentration , "coun tervailing  
power," in  another segment o f  the m arket.2^
This study approaches the problem from the standpoint of 
firm s iz e  a t  the lo c a l f lu id  milk market le v e l  and considers both 
the production and processing  segments o f the market.
Among the various techniques employed to  analyze em piri­
ca l data on the number and s iz e  d is tr ib u tio n  o f firm s, two of
the most popular may be defined  as ( l )  an absolute concentration
22r a tio  and (2 ) a percentage concentration r a t io . In the f i r s t  
one, the measure of b u sin ess concentration r e fer s  to  the per­
cent of to ta l  b u sin ess a c t iv i t y  con tro lled  by a certa in  arb i­
t r a r i ly  defined number of firm s in  th e  industry or market. Finn
data are gen era lly  aggregated to  conceal inform ation o f in d i­
v idual firm s, thus t h i s  measure i s  u su a lly  expressed as the
20F. tt. Koore and R. L. d o d iu s , Market Structure and 
Competition in the Dairy Industry . (W isconsin A gricu ltu ra l Ex­
periment S ta tio n  Research B u lle tin  233* March, 1962), p. 26.
21J . K. G albraith , American Capitalism  -  The Concept of 
C ountervailing Power (Second E d ition , rev ised ; Cambridge, Massachu­
s e t t s :  The R iverside P ress, 1956); S c ito v sk y , op. c i t . ,  p. 112,
22Among the d iscu ss io n s  of measures o f firm  configura­
t io n  w ith respect to  the concentration of economic power, the
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percent o f bu sin ess con tro lled  by the four la r g e st  firm s. For 
the second technique, the expression i s  in  terms o f the share 
o'* business con tro lled  by a given percentage of the firm s. For 
example, 10 percent of the firms in  the market account for 60 
percent o f the business a c t iv i ty  in  a p articu lar  product.
A sim ple graphic p resen tation  of the percentage con­
cen tration  r a tio  may be shown by using a Lorenz curve. A hypotheti­
ca l example of a Loren2 curve i s  i l lu s tr a te d  in  Figure 2 . The area 
between the d iagonal (the 45° l in e )  and the curve, when expressed  
as a proportion of the to t a l  tr ia n g le  beneath the d iagon a l, i s  
the Gini c o e f f ic ie n t  which serves as a c o e f f ic ie n t  o f in e q u a lity .^3 
The Gini c o e f f ic ie n t ,  as in terp reted  by Hart and P ra is , i s  a 
"measure of average dominance in  th e  group of f ir m s ."2^
Scitovsky o b jects  to  the use o f the Gini index, because 
i t  only g ives an index o f the in eq u a lity  of s iz e  d is tr ib u tio n  and 
i s  not a ffected  by the to ta l  number o f firm s. He argues th a t the
fo llow in g  are included: Hart and P ra is, op. c l t . .  p. 150-175,
Hosenbluth, op. c i t . .  p. 47-59; M. A. Adelman, "The Measurement 
o f  In d u str ia l Concentration," Headings in  In d u str ia l Organiza­
t io n  and Public P o lic y . (Homewood, I l l in o i s :  H. D. Irw in, I n c .,
1 9 5 8 * 7 P. 3-45; and S c ito v sk y , op. c i t . .  p. 101-113.
23m, A. Adelman, op. c i t . .  p. 4 .
^ H art and P ra is , op. c i t . .  p. 153* Following Hart and 
P ra is , assume that the d ifferen ce  in  the s iz e  o f two firm s provide 
a measure of the degree o f "dominance" th a t one of th ese  firms may 
exert on the p rice  and output p o lic y  of the other ( th is  ignores the  
other factors that a f fe c t  dominance in  any rea l se n se ) . Then, a 
c o e f f ic ie n t  o f dominance, A , for a market as a whole may be found 
by taking the mean d iffe r e n c e , w ithout regard to  s ig n , between a l l
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Figure 2 . A H ypothetical Example of a Loren* Curve R eflec tin g  
Business Concentration
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25ab so lu te  number o f firms are c le a r ly  relevant to  monopoly power.
t io n  r a tio  has an advantage over the percentage concentration  
r a tio  or a Cini c o e f f ic ie n t  because i t  g ives  inform ation in  a form 
that i s  immediately su ita b le  for  a sse ss in g  the power to exert  
m onopolistic  p r a c tic e s . Where the market concerned c o n sis ts  o f  
only a few firm s, the nature o f the market may w e ll be described  
by g iv in g  the proportion o f the market which i s  con tro lled  by a 
s p e c i f ic  number o f the la r g e s t  firm s.
itank corre la tion  i s  another technioue of a n a ly s is  th a t  
has been used to  measure movements o f firm s w ithin  s iz e  d is tr ib u ­
tion .^ ^  C ollin s and Preston used t h is  method to rank firm s ac­
cording to s iz e  for d iffe r e n t  time periods; a c o e f f ic ie n t  was 
computed to  provide a measure o f change in  the ordering of the 
firms from one time period to another. While a s in g le  c o e f f ic ie n t
fchp o ss ib le  pairs o f firm s. Let denote the s iz e  of the i   firm ,
then the c o e f f ic ie n t  may be computed as fo llo w s:
where N denotes the number o f  firm s in the market. This measure 
i s  d ir e c t ly  r e la ted  to  the £ in i  c o e f f ic ie n t  d-termined from the 
Lorenz curve by the equation, g = 1/2&  /%■ where X represents th  
average s iz e  o f the firm s.
Hart and Praia suggest th at th e  absolu te  concentre
A
25Scitovsky, op. c i t . .  p. 13?« 
26Hart and P ra is , op. c i t . . p. 152.
2?For an example o f i t s  u se , see: N. H. C ollin s and
L. S . Preston, "The S ize  Structure o f In d u str ia l F in n s,11 The 
American Economic Review, LI (December, 1961), 991.
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computed by t h is  method would ha^e lim ited  meaning, the computa­
t io n  of the same c o e f f ic ie n t  for groups o f firm s, ranked according  
to  the same c r i t e r ia ,  over severa l time periods would y ie ld  a s e r ie s  
o f comparable and p o te n tia lly  u se fu l c o e f f ic ie n t s ,  A s e r ie s  o f  
comparable c o e f f ic ie n t s  computed by th is  met od would give some 
in d ica tio n  of the in crease  or decrease in  the r ig id i t y  o f market 
stru ctu re ,
.lank co rre la tio n  c o e f f ic ie n ts  could be m islead ing, how­
ever , Suppose, for example, there i s  a large  number o f firm s with  
s ig n if ic a n t ly  d if fe r e n t  s i z e s ,  A change in  the order o f the 10 
la r g e s t  firm s, with the rank o f other firm s remaining constan t, 
would give the same co rre la tio n  c o e f f ic ie n t  as a change in  the  
order of the 10 sm allest firm s, c e te r is  paribus. In e f f e c t ,  th is  
method considers the economic power of each firm to be the same.
But, a given change in  the ordering o f the 10 la r g e s t  firm s i s  
l ik e ly  to have greater economic s ig n if ic a n c e  than the same change 
In the ordering o f the 10 sm a llest firm s.
The Markov chains technique has been used as the b asic  
a n a ly t ic a l  procedure in  severa l marketing s tu d ie s . Reference 
has a lready been made to  Padberg1s use o f the Markov chains in  
studying the market structure o f  the d a iry  ind ustry  in  C a lifo rn ia . 
N. 3. C o llin s and L. E. Preston used the Markov process in  th e ir  
study o f th e  change in  r e la t iv e  s iz e  o f the one hundred la r g e s t
21
in d u str ia l firms; and to  project the equilibrium  s iz e  d is tr ib u -
28
t io n . Hart and Prais a lso  used th is  p r o b a b ilis t ic  approach in
2 qan in v estig a tio n  o f business concentration. 7 Adelman employed
Markov chains in  her a n a ly s is  o f the s iz e  d is tr ib u tio n  o f firms
30m  the s t e e l  industry .
2 ft
w. R. C ollin s and L. S. Preston, "The S ize  Structure 
o f In d u str ia l Firms," The American Economic Review. I.I (December, 
1961), 986-1)03.
^ H art and P ra is, op. c i t . .  p. 150-175*
I .  0 . Adelman, "A S toch astic  A nalysis of the S ize  
D istr ib u tion  o f  Firms," Journal o f  the American S t a t i s t ic a l  
A ssoc ia tion . L III, (December, 1959), 893-90A.
CHAPTER II
ANALYTICAL FRAMEWORK
Economic theory end empiric e l models provide u sefu l 
guide l in e s  end to o ls  fo r  research . Previous s tu d ies  have 
in d ica ted  th a t  the nature of com petition in  the milk production 
in d u stry  corresponds to  th a t of pure com petition; whereas, the 
milk processing and d is tr ib u tio n  industry  i s  one of o lig o p o lis tic  
competition* Thus, economic theory as re la te d  to  market s tru c tu re  
was the lo g ic a l guide fo r  th is  study, and the Markov process 
technique was employed in  the  em pirical analysis*
MARKET STRUCTURE AND NATDRE OF COMPETITION
In genera l, market s tru c tu re  re fe rs  to  the organi­
za tio n a l c h a ra c te r is tic s  of a m arket,^ including those th ings th a t
2
a f fe c t  the way com petitors a c t . When the s tru c tu re  of a market 
i s  sp e c if ied , theory s e ts  the b as is  fo r s ta tin g  what fa c ts  are 
expected, or fo r  prediction* According to  Bain, modem price  
theory recognises th a t the conduct and performance of firm s and 
In d u s tr ie s  does not depend so le ly  on the ch arac te r of demand,
^Joe 3. Bain, In d u s tr ia l O rganization. (New Yorki 
John Wiley and Sons, In c ., 1959)* p* 7.
^Moore, op. cit.. p. 3*
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cost-ou tpu t, e t c . , but Also on the s tru c tu re  of the market In
3
which the f i n  e e l le .  He argues th a t  price theory i s  u sefu l
. . .  to  p red ic t the way In which market conduct and 
performance In d if fe re n t in d u strie s  w ill vary acoordlng 
to  d iffe ren ces in  th e i r  market s tru c tu re .*
Although th e o re tic a l  coneepts of market s tru c tu re , 
market conduct, and market performance are d ire c t ly  re la te d , 
th is  study was p rim arily  concerned w ith se lec ted  c h a ra c te r is tic s  
of market s tru c tu re  ra th e r  than  market conduct and performance. 
However, market eonduct was e x p l ic i t ly  involved in  th i s  study 
as re f le c te d  in  the ohanges in  a lso , o r growth p a tte rn s , of 
firm s. The expected re la tio n sh ip  between market s tru c tu re , 
market conduct and market performance would be the same as pre­
sented in  contemporary econcedc theory .
Market S tructu re
Guthrie defines market s tru c tu re  as the com petitive 
re la tio n sh ip s  e x is tin g  among the firms of an industry  in  a 
p a r t ic u la r  m arket.^ He defines an industry  as a "group of firm s 
producing a sing le  commodity, or a group of commodities th a t  are 
close su b s titu te s  fo r each o th e r, and s e llin g  to  a common group of
^Bain, op. d t . , p. 27 j a lso , see pages 9-13 fo r  a 
d e f in itio n  and discussion  of market eonduot and market performance.
4Ib id . . p. 26.
^John A. G uthrie, Economics. (Homewood, I l l in o is !
Richard D. Irw in, I n c . ,  1957), p. 290.
2h
buyers." Bain conven ien tly  d e fin e s  a market as "a c lo s e ly
7
in terre la ted  group o f s e l le r s  and buyers. " '
Four typ es of market stru ctu re  are generally  recognized -  
pure com petition, m onop olistic  com petition, o lig o p o ly , and mono­
p o ly . S tru ctu ra l d is t in c t io n  i s  made prim arily according to  (1) the 
degree o f concentration -  the number and r e la t iv e  s iz e  or firms 
in the market, (2) the nature o f product -  homogenous or d i f f e r ­
e n tia te d , and (3) the condition  o'* en try  -  unimpeded or r e s tr ic te d .^  
E s s e n t ia l ly , stru c tu ra l d is t in c t io n  i s  based on the a b i l i t y  of a 
firm in  the market to  a f fe c t  market output and p r ice .
Emphasis in  th is  d iscu ssio n  w i l l  be placed on pure com­
p e t it io n  and o lig o p o ly  because they seem to  be more relevan t to  
the markets under a n a ly s is  in  t h is  study.
Pure Competition
In a purely com petitive market, there w i l l  be many firms 
s e l l in g  homogenous products. No one firm w ill  be large  enough to  
in flu en ce  market p rice  and entry of firms in to  the market i s  unim—
9peded.
Under th ese  c o n a itic n s , price theory lead s to  the fo llow ­
ing conclusions: (1) each firm w i l l  take the s e l l in g  p rice  as
6I b id . ,  p. 308.
7Bain, op. c i t . ,  p. 7.
8Ib id . .  p. 28.
^Richard H. L eftw ich , The P rice System and Resource A lloca­
t io n . (New York: H olt, Rinehart and Winston, 1 9 6 l) , p. 9 6 .
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given and w i l l  adju st i t s  output independently to the most 
p ro fita b le  le v e l  at the going market p r ice ; (2 ) no firm a ctin g  
independently w il l  restra in  outputs in  order to  in crease  p r lce j  
(3) c o llu s iv e  r e s tr a in t  o f output by a l l  firms i s  a lso  ruled out 
due to  th e ir  large  num ber.^
Where pure com petition e x i s t s ,  the fo llo w in g  performance 
for the industry as a whole may be predicted: ( l )  in  gen era l,
outputs w i l l  be adjusted tc  demand such that the marginal co st of  
supplying added output i s  equal to  the s e l l in g  price of the  
output; (2) in  the long run, the output of the industry w il l  be 
adjusted to  the point where: (a) every firm i s  producing a t the
low est a tta in a b le  u n it cost and t h is  co st in  eoual to  the market 
p r ice ; (b) the output supplied in  the industry i s  th at which can 
be sold at a p rice  which buyers demand at such a price; (c ) th ere ­
fo re , industry  output i s  the la r g e s t  which can be so ld  a t a price  
covering co st; and (d) there are no excess p r o f i t s .^
O ligopoly
In an o l ig o p o l is t ic  market, there are only a r e la t iv e ly  
few s e l l e r s  o f a product and entry o f  com petitors i s  s i g n i f i ­
can tly  r e s tr ic te d . T y p ica lly , the product i s  d if fe r e n t ia te d ,  
e ith e r  rea l or fancied . Each firm con tro ls enough o f the to ta l
^°Bain, op. c i t . . p. 29. 
n lb ld . .  p. 9 .
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market supply th at he can s ig n if ic a n t ly  a f fe c t  market price by 
ad ju stin g  h is  output. Thus, he w i l l  a n tic ip a te  reactions by h is  
r iv a ls  to  h is  output and price adjustm ents. O lig o p o lis t ic  s e l le r s  
are interdependent and each w i l l  determine h is  price and output 
in  the l ig h t  o f concurrent moves or expected reaction s o'* r iv a l
firm s. In general, no s e l le r  can charge s ig n if ic a n t ly  more than
1 2h is  low est r iv a l .  ^
Under these con d itions, prediction  o f market conduct 
or price p o lic ie s  o f firms or groups of firms i s  more d ir f ic u lt  
than under pure competition and precise p red ictions are th e o r e t i­
c a lly  indeterm inate. However, some general conclusions can be 
made. As compared to  purely com petitive markets, i t  seems l ik e ly  
that some output r e s tr ic t io n  and increase in  prices w i l l  occur in  
o l ig o p o l is t ic  markets, e s p e c ia lly  i f  the demand i s  r e la t iv e ly  
in e la s t ic .  To maximize p r o f it s ,  an in d iv id u a l firm w i l l  seek to  
supply the quantity of product at which marginal co sts  equals 
marginal revenue. Due to  the nature of the firm 's demand curve 
in  o lig o p o ly , the marginal revenue w i l l  be l e s s  than price for a 
given output.
A lternative conduct patterns are p o ss ib le , including:
(1) express or ta c i t  co llu sio n  among r iv a l firm s; (2) "stalem ate,"
^£dward H astings Chamberlin, The Theory o f Monopo­
l i s t i c  Competition. (Cambridge: Harvard U n iversity  P ress,
1956), p. 28-29.
13Leftwich, op. c i t . . p. 262.
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w ith each firm  accepting  any range o f  e x is t in g  p o lic ie s  rather  
than r isk in g  the danger of in i t ia t in g  a change and thereby in ­
ducing uncertain rea c tio n s; and ( 3 ) overt price r iv a lry  to  some 
p oin t, or r iv a lr y  may be in  th e  form o f non-price com petition . 
Market performance expected in  o l ig o p o l is t ic  markets may range 
rrom th at a ttr ib u ted  to  a monopoly (a s in g le -fir m ) to  th a t a t­
trib uted  to  pure com petition , ly in g  a t e ith e r  extreme or anywhere 
in  between. Furthermore, i t  raicht comprehend a so r t  o f p e r s is te n t  
dynamic in s t a b i l i t y  o f  outputs and p r ice s . Firms in  an o ligop o­
l i s t i c  market may or may not make excess p r o f i t s .  Where excess  
p r o f it s  do e x i s t ,  "marginal firms" may not be making excess  
p r o f it .  With resp ect to  e f f ic ie n c y  in  sca le  and number o f  firm s, 
there i s  a lso  a range o f a lte r n a tiv e  p o s s ib i l i t i e s  pred icted , 
ranging from id e a l e f f ic ie n c y  to  that o f w astes o f overlarge  
firms with e x cess iv e  c a p a c ity .^
These con sid eration s do not n e c e ssa r ily  mean th at the  
t o ta l  market supply w i l l  be l e s s  and p rice  higher in  an o ligop o­
l i s t i c  market than i f  the same market operated under cond itions  
o f pure com petition . Fconomies o f sc a le  may e x is t  in  a given  
market to  the exten t th a t the market supply w il l  be greater  and 
the market price lower under o lig o p o ly , even with firms making 
excess p r o f i t s ,  than under pure com petition .
^ * 3a in , op. c i t . .  p. 30 .
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S e lle r s  versus Buyers
I f  there are m onopolistic elem ents in  the in d u stry , 
e x p lo ita tio n  i s  l ik e ly .  V.Tiere m onopolistic  elem ents e x is t  in  a 
product market, i t  i s  said  to  r e su lt  in  e x p lo ita t io n  o r resources  
used by the m onopolistic buyers. This e x p lo ita tio n  means th a t  
u n its o f  a resource are paid l e s s  than the value of the product 
which the resource adds to  the economy's output. The buyer employs 
the quantity  o f a resource a t which i t s  marginal co st equals i t s  
marginal revenue product -  marginal ph ysica l product m u lt id ie d  
by marginal revenue from the sa le  o f the product. But the value  
added to  the economy's output i s  obtained by m ultip ly ing  the 
marginal p h ysica l product by the price per un it at which the pro­
duct i s  so ld . The la t t e r  value i s  greater  than the rormer because 
price (average revenue) i s  greater than marginal revenue in  markets 
where m onopolistic elem ents e x i s t . ^
I f  there are m onopolistic  elem ents in  both the buying and 
s e l l in g  segnents of the market, how the to ta l  returns to  the two 
segments w i l l  be d ivided may be regarded as la r g e ly  indeterm inate. 
I t  w il l  depend la r g e ly , c e te r is  paribus, on the power r e la tio n  
e x is t in g  between the two segnents o f the market. Where a s i g n i f i ­
cant degree of concentration  e x is t s  on both the buying and the 
s e l l in g  s id e  o f a market, the usual conduct pattern i s  one of
^ L e f tw ic h ,  op. c i t . . p . 305.
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bargaining or n eg o tia tio n  between buyers and s e l l e r s ,  r e su lt in g  
in  e i t h e r  a s in g le  general price applying to  a l l  tran saction s or a 
v a r ie ty  o f p r ices paid by in d iv id u a l buyers or in  connection with  
in d iv id u a l tr a n s a c t io n s ,^
AKALYTICAL P-TQCEDUaE
The Markov chain process was se lec ted  as the b asic
a n a ly t ic a l procedure, because o f sev era l advantages i t  appeared to
have over the various a lte r n a tiv e  techniques considered , Among the
major advantages o f  the Markov process are: (1) i t  measures the
period to  period changes in  th e  p o s itio n  of in d iv id u a l firms w ith in
s iz e  c a te g o r ie s , (2) i t  provides an index o f m o b ility , (3) i t  pro-
17v ides a meaningful way o f measuring mergers, and (A.) i t  f a c i l i t a t e s  
the evaluation  of tendencies o f stru c tu ra l development by using a 
dynamic concept of equilibrium  to estim ate the equilibrium  d is tr ib u ­
tio n  o f firm s iz e s .  Other reasons w i l l  become apparent as the model 
i s  developed. This method, l ik e  a l l  o th ers , requires certa in  e x p l ic i t  
assum ptions.
^ K ilto n  Friedman, Notes on Lectures in  Price Theory ( given  
by M ilton Friedman, January-June, 1951 in  Economics 301 and 302, a t  
the U n iversity  o f  Chicago), S ection  302j L eftw itch , op. c i t . .  Chap­
te r s  XIII and XIV; and Bain, op. c i t . . Chapter 8 .
l?Mergers may be handled by dropping the acquired firm to  
a category o f  no production. The in crease  in  s iz e  gained by the  
acquiring firm may d ic ta te  a movement o f  i t  to  a d if fe r e n t  s iz e  
category. Merger a c t iv i t y  i s  considered in  conjunction with a l l  
other forces a f fe c t in g  firm  growth.
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Assumptions of the Markov Process
The b asic  assumptions of the Markov Chain p rocess, have
been pointed out elsewhere by Adelman;^ Judge and Sw anson;^ Kemenv,
70S n e ll and Thompson. The more important and c r i t i c a l  assumptions 
with reference to th is  study are:
1 . Firms that engage in  the f lu id  milk industry can he rrouped 
in to  s iz e  c a te g o r ie s , according to  some criter ion *
2 . The evo lu tion  o f a dairy  firm through these ca teg o r ie s  can 
be regarded as a s to c h a s t ic  process;
3 . The p ro b a b ility  of a firm moving from one category to  
another i s  a function  on ly  o f the two ca teg o ries  involved ;
The tr a n s it io n  p r o b a b ilit ie s  (p ro b a b ility  o f moving from 
one category to  another) remain constant throughout the evolu­
tionary  process.
The tr a n s it io n  p r o b a b ilit ie s  represent the e f f e c t s  o f  
causal v ar iab les on firm  growth. These v a r ia b le s  may in clu d e such 
th ings as entrepreneurship , changes in  technology, economies of 
s c a le ,  governmental marketing r eg u la tio n s , a c t i v i t i e s  of competing
. 3 . Adelman, op. c i t . .  p. B9A.
g . Judge and E. R. Swanson, Markov Chains: ISaslc
Concepts and Suggested Uses in  A gricu ltu ra l Economics. ( I l l i n o i s  
A gricu ltu ra l Experiment S ta tio n , Research Report AERR-49, 1961), 
p. 6 .
20Remeny, S n e ll and Thompson, In troduction  to  F in ite  
M athematics. (Englewood C l i f f s ,  New Jersey: P ren tice -H a ll, 1957),
p. 171
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firm s and in d u s tr ie s , e tc .  Thus, a l l  the economic forces which 
determine the growth pattern of firm s in  a given market are repre­
sented by one var iab le  -  s iz e .  By i t s  nature, any variab le  
se le c te d  to represent firm  s iz e  i s  aggregative . Although i t  i s  
im possib le  to  id e n t ify  any p a rticu la r  component o f th is  aggregate, 
the r e su lts  o f the composite o f a l l  causal v a r ia b le s  can be 
measured and evaluated . However, where firm s are placed in to  
homogeneous groups, tr a n s it io n  m atrices can be computed for firms 
in  the d if fe r e n t  groups. As a r e s u lt ,  an in d ica tio n  o f  the  
e f f e c t s  o f the d if fe r e n t  v a r ia b le s  can be obtained .
S e le c t io n  o f Keasurement of S ize  and Category Ranges
The input o f inform ation in to  th is  model i s  obtained by 
observing movements of firms between se lec ted  s iz e  c a te g o r ie s . 
T herefore, the choice o f a var iab le  to  represent s iz e  and the  
d e c is io n  regarding the range o f s iz e  for the resp ec tiv e  s iz e  
ca teg o r ies  are im portant.
S e le c t in g  a Measure o f S iz e : Because of the importance of the
variab le  to  represent s i z e ,  a number of measurements of s iz e  were
considered. Among the measures considered were the four p r in c ip le
dim ensions o f firm s iz e :  number o f em ployees, s a le s ,  income
21generated , and a s s e t s .
^ M . A. Adelman, op. c i t . . p . 8 .
32
In some cases a s s e ts  may be the appropriate measurement 
of s iz e ,  For example, suppose two firm s, A and B have an equal 
volume o f sa le s  In a given market, i ,  and the a s s e ts  o f the two 
firms in  the s p e c if ic  market i  are id e n t ic a l . Furthermore, A 
operates in sev era l other markets w hile B operates only in  market 
i .  Then, i t  i s  l ik e ly  that the a sse ts  o f A are severa l tim es 
greater  than B, and A may be able to  exert more economic power 
in  market i  than B. A could , for  example, engage in  a price war with  
B in market 1 to  the ex ten t th a t returns to both B and k from sa le s  
in  market i  would be le s s  than co sts  o f th e ir  s a le s .  In such a 
s itu a t io n  B could not su rv iv e , but A could so long as i t s  opera­
t io n s  in  the other markets were s u f f ic ie n t ly  p r o fita b le  to  o f f s e t  
i t s  lo s s e s  in  market i .  However, Louisiana milk handlers have in  
e f f e c t  a cou n terva ilin g  power which would se r io u s ly  discourage, 
i f  not a b so lu te ly  prevent, such an act to  occur in  Louisiana. The 
Orderly Milk Marketing Act. (Act 193) o f  1958 p ro h ib its  milk  
handlers in  Louisiana from s e l l in g  below c o s t . Moreover, a sse ts  
are the r e su lt  o f accumulation over time and may not r e f le c t  the  
current s itu a t io n . Some firm s may rent part o f  th e ir  f a c i l i t i e s  
w hile others may own a l l  o f  th e ir  f a c i l i t i e s .  Thus, a s s e ts  do not 
n e c e ssa r ily  r e f le c t ,  a t a l l  tim es, the relevan t s iz e  o f the firm .
The number o f employees was not se le c te d  as the measure 
o f s iz e  because o f known d iffe r e n c e s  in  m echanization and e f f ic ie n ­
c ie s  among firm s, and th e re fo re , d iffe re n c es  in  output per employee.
Income generated may have been a good measure o f economic 
s i z e ,  but could not be used because such data were not a v a ila b le
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by f irm s.
Anoti.*r variab le  -  the volume of rnilk "eceived ''rom 
producers -  ■ a3 not used because the percentage of producer 
rec e ip ts  sold as Class 1 d iffered  g rea tly  among firm s; and the 
value o f milk used as Class 1 was about tw ice as great as ror 
any other use. 'furthermore, some handlers received almost a l l  
of th e ir  supply o f milk d ir e c t ly  from producers, while for other  
firms producer rece ip ts  represented a r e la t iv e ly  small portion  
of to ta l  milk r e c e ip ts .
The term "sales" i s  o ften  used to mean " to ta l revenue" 
and thus does not refer  to the number'of physical ’units of 
product sold by a firm. Because many dairv  firms s e l l  items 
other than dairy products, "volume o f  milk sa le s ,"  rather than 
"sales" would be a more appropriate measure o'1 s i z e .  A lso , the  
volume o f milk sa le s  could be used to  measure firm s iz e  of both 
producers and handlers.
Volume of milk sa le s  was se lec ted  to represent **irm
s iz e  in th is  study. The s e le c t io n  was based upon the p articu lar
27q u a l i t i e s  of the variable and the a v a i la b i l i t y  of d ata .
Although data on volume o f  sa le s  were not read ily  
a v a ila b le  at the time the study was in i t ia t e d ,  such data were 
known to  be a c c e s s ib le ,
22 For further argument in  support of the s e le c t io n  of 
volume o f sa le s  as a measure o f  firm s i z e ,  see: S c itovsk y , op.
c i t . . p. 110-113.
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One weakness o f th is  measure i s  that i t  d isregards the  
ex ten t of v e r t ic a l in teg ra tio n . A firm that i s  v e r t ic a l ly  
in teg ra ted , c e te r is  paribus, i s  l ik e ly  to  be able to  exert more 
economic power in a market than a firm that i s  not so in te ­
grated . However, i t  i s  assumed th at th is  s tru c tu ra l r e la tio n sh ip  
i s  not a s ig n if ic a n t  factor  in  the milk markets under a n a ly s is .
S e le c t in g  S ize  C ategories: I t  i s  important to s e le c t  s iz e  ca te ­
gories to  contain inform ation perta in in g  to  the type of market 
development o f in te r e s t  in  the a n a ly s is .  In t h is  study, the  
primary in te r e s t  was in the development of the number and r e la t iv e  
s iz e  d is tr ib u t io n  of firms in the market. Following the argument 
above, each s iz e  category i s  defined in  terms o f  milk s a le s .
In se lec t!, n,. s iz e  c a te g o r ie s , a continuous sca le  c f  fi 
s iz e s  was divided in to  pin i t e  d isc r e te  ranges. One primary 
factor  considered in e s ta b lish in g  these ranges was the lik e lih o o d  
that forces a f fe c t in g  absolute changes in  firm s iz e  during a 
sp e c if ie d  period would depend on the firm 's i n i t i a l  s iz e .  The 
absolute change in sm all ^irms seems l ik e ly  to  be sm aller than 
in  large firm s. A lso , there was a tendency for ■firms to  c lu ste r  
cbout certa in  s iz e  ca te g o r ie s . Unequal category in te r v a ls  were 
esta b lish ed  to provide for p r a c tic a l ranges o f operations of 
firms observed in  the markets. S ize  ca tegories were a ls o  defined  
so that c o n fid e n tia l inform ation about in d iv idu al firm s would not 
be revealed .
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Firm Growth by S to ch a stic  Process
That the determinants o f firm growth can be represented
by a sto c h a stic  process i s  a fundamental assumption reouired by
the Markov chain process. I f  the stru ctu ra l development w ithin
a market i s  e n t ir e ly  the r e su lt  o f action s by enterpreneurs in
p a rticu la r  firm s, the model i s  not appropriate. 'here th is  the
case , growth o f p a rticu la r  firms in  su ccess iv e  time periods would
not be independent.
O ailbraith  suggests th a t s to c h a stic  elem ents e x is t  in
the ty p ic a l development of market s t r u c t u r e . I n  h is d isc u ss io n ,
G ailbraith  contends that tech n ica l innovation plays a ro le  in  the
2 Ldevelopment o f market stru ctu re , Padberg argues that when
tech n ica l innovation  plays a part in firm growth, a p r o b a b ilis t ic
25. model of firm growth i s  appropriate. He s ta te s  th a t , because 
a firm has su cc essfu l innovations in  one time period does not assure  
i t  of further break-throughs in  a subsequent period . A sto c h a stic  
element in  growth pattern  of competing firm s, and hence in  market 
structure development, i s  introduced because tech n ica l progress 
cannot be com pletely planned or an tic ip a ted  by entrepreneurs.
Heflebower a lso  contends that chance or uncerta in ty  plays 
a ro le  in  the stru ctu ra l development w ithin a market. He cays:
^ G a ilb r a ith , pp. c i t . .  Chapter IV, Part I .  
2/*Ibld. .  p. 88.
2^Padberg, op. c i t . . p. 192,
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the structure o f a market a t a given time r e f le c t s  an evolu­
tionary process whereby firms come to acouire a workable 
re la tio n sh ip  with one another. They are a ss is te d  in  th is  
process by the fact that most markets are made up of n ich es, 
i’he resp ective  f in i s  find one or more places for themselves 
by design or luck.
I t  i s  in  connection with the adaption of the firm to  i t s  
environment that uniquely farsee in g  or unwise business de­
c is io n s  have th e ir  major in flu en ce . . . .D e f in it iv e  conclu­
sion s are not p ossib le  as to  the extent to  which firm s, auton­
omously, shape the varied a ttr ib u tes  of the market stru ctu re.
. . y own in c lin a tio n  i s  toward s tr e ss in g  the firn^as 
consciously adapting to i t s  environment or as being adapted' 
when i t s  su ccessfu l moves are a c c id en ta lly  g o o d . ^6
Other s to c h a stic  elements among the factors that determine 
growth of firrfis and developments of market structure that probably 
have th is  e f fe c t  include government reg u la tio n s, labor unions, 
and the uncertainty that i s  associated  with merchandising practices  
in today's im perfect f lu id  milk markets.
P rob ab ility  o f Firm Movement Independent o f Previous Hlstory
F e lle r  in terp rets  the assumption "that the probability o f  
a firm moving from one category to  another i s  a function only of 
the tvro categories involved" to mean that the future development 
of a firm depends on i t s  present s ta tu s , but not on the manner
2 7in  which the firm emerged from the past to i t s  present s ta tu s . 
I n tu it iv e ly , there i s  no apparent reason to challenge the
^R ichard 3. H eflebover, "Toward a Theory o f In d u str ia l 
Markets and P rices,"  .leadings in  In d u str ia l Organization and 
Public P o lic y . VIII (1953), p. 300.
^W illiam  F e lle r , An Introduction to  P rob ab ility  Theory 
and I os A p p lica tion s. (Second e d it io n , New York: John Wiley and
Sons, I n c . ,  1957), Volume 1, p. 369.
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reasonableness of th is  assumption.
Judge and Swanson suggested that an in d ic a tio n  of the
a p p lic a b il ity  of* t h is  assumption to em pirical data may be obtained
28by the use of chi-square t e s t .
In th is  study, independence was te s ted  by chi-square as 
presented by S n e d e c o r . ^  The r e s u lt s  o f the t e s t  ror th is  study  
in d ica te  th at the assumption (th a t a firm 's s iz e  in  a given period  
depends on i t s  s iz e  in the immediately preceding period) i s  not es 
absurd as i t  might appear on the su rface.
T ransition  P r o b a b ilit ie s  Invariant
At f ir s t  g lan ce, the assumption o^ invarian t tr a n s it io n  
p r o b a b ilit ie s  appears to  he a strong economic r e s t r ic t io n ,  but as 
Adel man notes:
i t  i s  analogous to  th at used in  long-run comparative s t a t ic s ;
That the forces which operate during the sample period w i l l
continue unchanged u n t i l  eouilibrium  i s  r e a c h e d , 3 0
I t  a lso  seems tantamount to the im plied assumption of regression
and other p red iction  models, that the observed ten dencies w i l l
p e r s is t  in  the future predicted period. This assumption may be
relaxed , however, and the model used as a technioue for measuring
ORJudge and Swanson, op. c l t . .  p. 7.
^ G eorse yj. Snedecor, S t a t i s t i c a l  Methods. (F ifth  
jd ition ; Ames, Iowa: The Iowa S ta te  College P ress, 1956), p. 225.
3 9 l .  G. Adelman, op. c l t . . p . 89/+.
dynamic a c t iv i t y .  This was done by C ollin s and Preston in  th e ir
study o f In d u str ia l ^ im s . They suggest th a t:
The equilibrium  d is tr ib u tio n  i s  of in te r e s t  not as a forecast  
o f what the future s ta te  o f the industry  w i l l  be, but as a 
p rojection  of what i t  would be i f  the observed pattern of 
movement continued. I t  i s  thus an in d ica tio n  of the ten ­
d en cies a t work w ith in  th e  d is tr ib u t io n a l
I t  i s  p o ssib le  to  t e s t  the hypothesis of no d iffe r e n c e  
in  tr a n s it io n  p r o b a b ilit ie s  between time p e r io d s ,32 This t e s t  
req uires data over a s u f f ic ie n t  length  of time to  develop more 
than one se t  of tr a n s it io n  p r o b a b i l i t ie s .33 U nfortunately, data  
for th is  study were not a v a ila b le  over a s u f f ic ie n t  len gth  of time 
to  give more than one estim ate o f tr a n s it io n  p r o b a b ilit ie s .  
Therefore, th is  t e s t  was not employed in  th is  study. However, i t  
was employed to  t e s t  "or d iffe r e n c e s  in  tr a n s it io n  p r o b a b ilit ie s  
among markets.
-^ ■N. ft. C ollin s and L. £. Preston, "Growth and Turnover 
o f  Food Processing Firms," Proceedings o f the Annual Meeting o f  
the Vfcstem Farm Economics A sso c ia tio n . (August. 19<jOV. p . 306.
32t . W. Anderson, "P rob ab ility  Models for  Analyzing 
Time Changes in  A ttitu d es ,"  Mathematical Thinking in  the S o c ia l  
S c ie n c e s . P. F. L azarsfe ld , e d ito r  (G lenco, I l l i n o i s :  The Free
P ress, 1954), p. 49; and Padberg, op. c l t . . p. 197.
33padberg developed tr a n s it io n  p r o b a b ilit ie s  fo r  the  
dairy industry in  C aliforn ia  using two d if fe r e n t  f iv e  year time 
in te r v a ls ,  1950-1955 and 1955-1960. As a r e su lt  o f an erroneous 
c a lc u la t io n , he d id  not accept the hypothesis o f no d if fe r e n c e .  
The error was confirmed by him and corrected  in  rep ly  to  my 
question  o f  h is  c a lc u la t io n s .
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D e fin it io n  and Operation of the Markov Process
fhe I'arkov chain modal assumes th at for any riven
sequence of experiments the outcome of each experiment depends
Kemeny d e fin e s  a I-iarkov chain as
y t i  >1 j  ^  a  a  4* ^  I  « « + - - ?  r t  a  «> m  ' . . r l  t  Vi t  ^  a  * n n  t  -T A t e  ^
This d e f in it io n  may be read as the p ro b a b ility  of ^  c t given
in en t depends only on the r e su lt  o f the immediately preceding ex­
periment and th is  aependence i s  the same at a l l  s ta g e s , where stage
(hinglewood C l i f f s ,  New Jersey: P ren tice -H a ll, 1959) ,  p. 14#.
The equation numbers are the authors.
A se r ie s  of consecutive time periods i s  required, each or which 
c o n stitu te s  an experim ent, A se t  o f s iz e  ca teg o r ies  (S-^, S2 , . . .
3 ) i s  a lso  required, A firm can be in  one and only one o r th ese  
ca teg o ries  at a given tim e. Each firm i s  assumed to  move between 
s iz e  ca tegories each time period . Cach move may be ca lled  a step . 
The p ro b a b ility  th at a firm moves from one category, S^, to  another, 
S j , depends only on i t s  s iz e  before the move. The tra n s it io n
Oi
on some chance event. Thus, the process i s  s to c h a s t ic .
. . , ,  f  i s  a Karkov chain process i f  the s ta r t in g  s ta te ,  
given by f Q, i s  fixed and
(1)  Pr p n = t  | ( f ^  -  s ) A  (f^ _2 -  r) A . . . a C ^  -  a ) ]
> 2  and any p o ssib le  sequence or outcomes
f , = s and f „ = r and so on. n-1 n-2
This d e f in it io n  means th at the r e su lts  of a given exper-
r efer s  to  a p articu lar  place ; n the sequence o f experiments
^^Judge and Twanson, op. c i t . .  p, 2 .
g . Kemeny, e t .  a l . ,  f i n i t e  Mathematical S tru ctu re .
'Another way of s ta t in g  t h i s  d e f in it io n  i s  as fo llow s
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The ap p lica tion  o f t h i s  modal in vo lves the growth pattern  
o f firms between s p e c if ic  s iz e  ca tegories over viver, periods of 
tim e. From these observations a tr a n s it io n  matrix o f p r o b a b ilit ie s  
can be computed. I'* th is  matrix i s  a regular sto c h a stic  one (one 
with some pow»r having only p o s it iv e  components), i t  w i l l  have 
the property that when raised in power a l l  rows tend to  converge 
to a unique v e c t o r . i ' h i s  unique vector  represents an ecu ilibriu m  
s iz e  d is tr ib u tio n  o f  firms that would be expected to r e su lt  i r the 
tendency observed were to  p e r s is t  in d e f in it e ly .
This phenomenon may be i l lu s tr a te d  by a three s i z e -  
category model as fo llow s: Let the s iz e  ca teg o ries  be represented
by s^, where i  = 1 to 3. L«t the e j e c t s  o f  causal v ar iab les as­
soc ia ted  with firm growth between two subsequent time periods be 
represented by a p rob ab ility  p^j, where p^j i s  the p ro b a b ility  th a t  
a firm in  s^ in a given time period ( t )  w il l  be in Sj in  the subse­
quent time period ( t  + 1 ) .  These tr a n s it io n  p r o b a b ilit ie s  can
be represented in  a matrix P, with the su b scrip ts i  and J re ferr in g  
to  rows and columns r e sp e c t iv e ly . For example, p^  ^ « .5  i !  the 
p ro b a b ility  th at firms in  s-^  a t t^ (where the su bscrip t k represents
p r o b a b ilit ie s , P. * ( i . e . ,  the lik e lih o o d  that the firm w il l  move 
from one s iz e  category , S^, to  another, S . ) ,  are given for every  
ordered pair o f c a teg o r ie s . A s ta r t in g  category i s  sp e c if ie d  a t  
which the firm begins and an i n i t i a l  time period i s  sp e c if ie d  in  
which the process s ta r t s .  I b i d . ,  p. 148.
3 7 p o r a more p rec ise  d e f in it io n  and d iscu ssio n  regu­
la r  s to c h a s t ic  m atrices, see  Kemeny, S n e ll  and Thompson, op. c i t . .
p . 2 2 0 .
hi
a s p e c i f ic  time period) w i l l  s ta y  in  s^ at white p = .2
i s  the p ro b a b ility  th at firm s in  s2 a t t^ w i l l  move to s^ in
*10+1 ■
. 5  .3 .2
.2 .6  .2
. 0  . 3 . 7
’t/here:
(3)  X P w  * 1
j -1  
and p^j >o
In general, the matrix of tr a n s it io n  p r o b a b ilit ie s  may 
be w ritten  as
*11 pi 2 * * * * pl r
p2i  p2j • • • • p 2r
Prl r2 rr
The p, ' s  represent rea l numbers and r i s  an in te g e r . Observe
* w
th at matrix P is of order r ( i . e . ,  m atrices o f tr a n s it io n  proba­
b i l i t i e s  are square). The number o f  s iz e  ca teg o r ies  i s  represented  
by r and each s iz e  category i s  designated by s .  In determ ining the  
elem ents p^  ^ o f the tr a n s it io n  m atrix 1 , l e t  a^^ represent the to ta l  
number o f  firms that move from s^ to  s^ during a l l  time in te r v a ls  
(exp erim en ts). That is:
(h) l i i
pi j  " I  2  a
> 1
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Given that P i s  a regular s to c h a s t ic  matrix i t  wi l l
converge to a uniaue v e c to r , K, when raised  in  power. 38 In
equilibrium , the d is tr ib u tio n  vector must be invariant and the
39property e x is t s  th a t KP = K. Continuing the example,
P2
.31 .39 .30 .1999 .4251 . ^ 5 0
.22 .48 .30 * pfc- .1918 .4332 .3750
.06 .39 . 55_ .1374 .4251 .4375_
’.17143 .42857 .40000 40
P - .17143 .42357 .40000 9
.17143 .42357 .40000
r 3ftrhe sum of any row o f P i s  1 for  any power o f P: 
i . e . ,  ^ p . .  = 1, for any i , 1 to  r , for any power 1 to  »  o f p.
j - 1  3
f hi s  statem ent may be proven in  general as fo llow s: Let m atrices
A. 3 » CL,,- andmxn nxr inxrn
2  a. . * 1 , ror any i ,  1 to  m, and 
j -1  1J 
r
2  b =* 1 , for any i ,  1 to n. 
j - l  
Then
5* n r •^ c. , ( for  any i ,  1 to m) = 2  S s . A ,
> 1  J k«l  j - 1  lk
-  + 2  a._b~ 2  a. b
j - 1 j - 1
\ 2 " 2 j j - i  in  "j
a , ,  1 + a . 0 1 + . . . + a^_l ■ Z c. , a 1 ( f or  any i  1 to  in,)
11 12 ln  j - l  o
This inform ation i s  u se fu l as a check when r a is in g  
p ro b a b ility  m atrices to  powers,
3^Judge and Swanson, op. c l t . . p, 4.
^T he matrix P was not a c tu a lly  ra ised  to  an o* power 
but rather the vectors o f P •• were solved by a technique th at i s  
explained Ln the fo llow ing d isc u ss io n . See page
K = [ ,17143 42*57 4O0C0]
and 5 .3  .2
(5 ) KP = K « [.17143 .42357 .4000] .2  .6  .2
0 .3  .7
(.17143 .42357 .4000]
T h e d is tr ib u tio n  o f firms at a given time period may
be expressed as a row vector . When the d is tr ib u tio n  o f firms at
the i n i t i a l  time period , t Q, i s  60 in each category , the d is tr ib u t io n
may be expressed as C. * [ 60 60 60 ] , where C i s  us»d to
0
represent the d is tr ib u tio n  o f firms and the su bscrip t of C denotes 
ohe time period. The d is tr ib u tio n  expected at time t^ i s  obtained  
by m ultip ly in g  tim es P. For example,
Thus, the expected r e la t iv e  d is tr ib u tio n  o f number of firms in
d is tr ib u tio n  o f number o f  firms in t  i s  obtained b m ultip ly ing
k-1
5 .3 .2
[ 42 72 661 •
t^ would be 42 in s^ , 72 in  s^ and 66 in  s^. The expected r e la t iv e
C. tim es P or Ct tim es Po
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(7) a
. 5 .3 .2
C P -  [ 4 2  72 66]
h
.2 . 6 .2
.0 .3 .7
[ 35 .4  75 .6 69 1
.31 .39 .3 0
-  Cfc P2 -  [ 60 60 60] .22 .48 .30
0
.06 .39 .55
[ 3 5 . 4  75 .6  69]
In general
Ct  " Ct  P \  k-1
$ c ^ • c
01
P ll  p12
21 h22
Pl r
2r
r l r2 ' r r j
-  C. P . where c_ * the number o f f im a  in  s iz e  category I ,  t o 1
c * the number o f firms in  s iz e  category I I ,  e tc .
®2
thus, i t  fo llow s th at C. * C. P . In our example
t 0
".17143 .42857 .40000
Cl — C P** * [ 60 60 60] 
l o
.17143 .42857 .40000
.17143 .42857 .40000
= [30 .3 5 7 4 0  77.14260 7 2 .0000]
Since a l l  rows o f  a regular s to c h a s t ic  matrix o f  tr a n s i­
tio n  p r o b a b ilit ie s  tend to converge to  a unique vector K as P i s  
raised  in  power, an equilibrium  d is tr ib u tio n  of firm s can be obtained  
in  th is  manner. I t  i s  o f in te r e s t  to  syn thesize  the equilibrium  to
45
evaluate the tendencies inherent in  the observed movement of firms 
between s iz e  ca teg o r ies; th is  may be done by observing the nature 
o f the equilibrium . To use th is  estim ated equilibrium  configura­
tion  as a pred iction  would require the employment o f the e x p lic it  
assumption that the observed tendencies w i l l  rerrain constan t. As 
Judge and Swanson have pointed o u t, for regular Markov Chains the 
s iz e  d is tr ib u tio n  o f  firrr.s in  equilibrium  does not depend on the
i n i t i a l  r e la t iv e  d is tr ib u tio n  o f  firms among the c a te g o r ie s , or the 
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sta r t in g  vector . In other words, given the same tr a n s it io n  
p r o b a b ilit ie s , firms in  a market w i l l  assume the same type d is ­
tr ib u tio n  regardless of whether the market was o r ig in a lly  competi­
t iv e  or o l ig o p o l is t ic .  This r e su lts  from the im p lica tion  o f the  
economic assumption of the model —-  th a t the future development 
o f a firm i s  independent of i t s  past h is to r y .
Since K represents the f in a l  p r o b a b ilit ie s  o f firm s being  
in  each category, the equilibrium  d is tr ib u tio n  o f  firm s may be 
obtained by m ultip lying the number (N) o f firms in  the market in
fcQ ( )  by K*
(8) N. K= C -  180 [.17143 .42857 .40000]
o t -
= [30 .35740  77.14260 72.00000] .
The equilibrium  d is tr ib u tio n  of firm s generated by th is  
model i s  rather unique in  th at i t  i s  both sta tion ary  and dynamic.
^ J u d g e  and Swanson, op. c i t . .  p. 4 and 9.
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I t  i s  s ta tio n a ry  bseauss the re la tiv e  number per size category does 
not change. I t  i s  dynamic in  th a t f i n s  nay m o t s  between size  
ca tego ries. Adelman In te rp re ts  an equilibrium  stru c tu re  in  a f i r e ­
size  model as th a t d is tr ib u tio n  from which the average number of 
f i n s  en tering  a given category per period equals th e  average number 
of f i n s  leaving i t .  Such a concept of equilibrium  i s  thus s t a t i s t i ­
cal in  nature fo r the market, and dynamic fo r  the ind iv idual f i n .
In o ther words, equilibrium  (as used in  th is  study) does not imply 
th a t th e re  i s  no movement of f i n s  between ca tego ries. On the  con­
tr a ry ,  the s tochastic  conception of equilibrium  e x p l ic i t ly  requ ires 
th a t  firm s move in  and out of each s iz e  category. But on the average, 
the forces acting  to  increase the number of f i n s  in  a given s i te
category are exactly  counterbalanced by those tending to  decrease 
42i t .
Another approach to  find  the equilibrium  row vector K 
is  as follows* In equilibrium  the d is tr ib u tio n  vecto r K must be 
in v a ria n t, i . e . ,
(9) I F  = Ilx r  rx r  lx r
(1 0 )  .  I j J p . 1 ] ^ *  0 ^
where the su b scrip ts  denote the number of rows and columns, re ­
sp ec tiv e ly , of the  m atrices. By transposing equation (10) we get
(11) [P - ll  ' K' ■ O '
L J rx r  rx l  rx l
^1. G. Adelman, op. cit.. p. 895-896.
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which i s  a s« t of r  ftqufttions and r  unknowns* Only r-1  of th s s s  
equations s r s  lin e ftrly  lndspsndsnt sad th s rs fo rs  any ons of 
th ss s  aquations nay bs droppsd from th s systam. However, sines 
K is  a p ro b ab ility  vec to r, we haws
(12) r
2  KiJ  * 1 J-1
Oslng th is  information* aquations (U )  and (12) can ba combined to  
fo ra  a system of r  l in e a r ly  independent equations and r  unknowns 
which can be so lred  fo r the  values of the vec to r K*
Mean L ifetim e and M obility
An Index of f i r e  m ob ility  nay be constructed  by use of
the tr a n s i t io n  m atrix P to  analyse the average number o f time
periods a firm  i s  l ik e ly  to  remain in  the same s is e  category*
The m obility  index gives some in d ica tio n  of the  r ig id i ty  of Market
structu re*  Bart and P ra is  agree th a t
One may thus speak of in d u s trie s  th a t  have a r ig id  s tru c tu re  
and of those th a t have a mobile s tru c tu re ; in d u s tr ie s  th a t  
have both a high degree of concentration and a r ig id  s tru c tu re  
a re  those in  which ons may suspect th e  ex istence of monopoly 
e lem ents*^
Both the  ease o f movement by firm s among s is e  categories* 
as measured by th i s  index* and the d irec tio n  of movement* as
^ A  technique fo r  solving the system of equations i s  
presented ln  Appendix B.
^Hart and Prais* op* cit.. p. 161*
determined from the tr a n s it io n  m atrix, have im p lica tion s for
analyzing problems a t the firm  le v e l  as w e ll as a t governmental
l e v e l s .  Simon and Bonini suggest th at
The same equilibrium  d is tr ib u tio n  f ~of firm s among s iz e  
ca teg o ries  7  be produced with various degrees of
m ixing, . . * Public p o licy  might be concerned with the  
amount o f m o b ility  rather than w ith the r e su lt in g  degree 
o f  concen tration . As a matter o f  f a c t ,  a measure o f  
m ob ility  ( fo r  firm s or in d iv id u a ls)  would appear to  pro­
vide a b e tter  index o f  what we mean by 'eq u a lity  of 
opportunity' than do the usual measures o r c o n c e n tr a tio n .^
An estim atin g  technique used by A delm an,^ Judge and 
Swanson, ^  was employed to c a lc u la te  the average number o f time 
periods a firm i s  l ik e ly  to remain in  a given category. Let 
cs t^ be the number o f  firms in category Sj in  the i n i t i a l  time 
p eriod . Then, the number of th ese  firm s expected to  be in  the 
same category in  the fo llow in g  time period i s
cs t  “ cs t  PH»V l  i  o 11
2
c = c , p . and so on.
s i t 2 V o  11
, the to ta l  tim e, T^, spent in  the s^ category by theThus
c9 t firms i s  
i  o
(14) T.= c + c p + c p 2+ . . . +  c P u ^ 1 '
i t o i  o 11 i t o 11 i  o U
^Sim on and Bonini, op. c i t . .  p. 616. Brackets are
the author.
^ I .  g . Adelman, op. c l t . .  p . 897.
^?Judge and Swanson, op. c i t . . p. 11.
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The average tim e, L^, spent by a firm  in  category 1 may be obtained
by d iv id ing  the above equation by c . j thus
*1*0
(15) Lj * I± « 1 + p±i  + Pt l  + » 1_____
^ 7 7  1"pi ii*o
The mean life tim e  o f a firm in  a given category gives some
in d ica tio n  of firm  m obility , but i t  would be more meaningful i f  com-
48 49pared to  some norm* Judge and Swanson and Adelman, following
50the works of P ra is , used a p e rfec tly  mobile industry  as a standard 
of comparison. They define a p e rfe c tly  mobile market as one fo r  
which the p ro b a b ility  th a t a firm  w ill  move from category A to  c a t­
egory B during a sing le time period i s  independent o f A* In  o th e r 
words, the p ro b ab ility  of a firm  moving to  a sp ec ified  s is e  category 
in  one time period i s  th e  same fo r a l l  firm s regard less of th e ir  
s is e  before the move. By th is  d e f in it io n , each column of the 
t r a n s i t io n  m atrix of r  s is e  ca tegories fo r a p e rfe c tly  mobile 
market i s  composed of r  id e n tic a l  p o sitiv e  numbers, and the sum 
of th e  elesmnta of each row in  u n ity . The m atrix  P ra ised  to  th e  
in f in i te  power gives a m atrix , th a t  may be ca lled  T, th a t f u l f i l l s  
these req u irem e n ts .^  Bach row of the m atrix T would be the same
^ I b l d . . p. 11.
^ 1 .  G. Adelman, op. c i t . .  p. 897.
^°3. J .  P ra is , "Measuring S ocial M obility ," Journal of 
the Royal S ta t i s t i c a l  S ocie ty . S eries A, 118 (1955)* 56-4&.
^Judge and Swanson, op. clt.. p. 11.
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as th« unique vector K, Oiven the tr a n s it io n  matrix P and the 
equilibrium  .matrix T, the index Tor market m ob ility  for time t P
52may be w ritten  a s '
r k
(16) I -  1^1 x~ * li  
k r p t  
v
W  i - p u
where k ..  represents the elem ents o f matrix T and p denotes
s i t k
the percentage of the to ta l  number o r firms in  Sj at time t^ .
Absorbing I'-arkov Chains
When i t  i s  im possiole for firms to  nove from a cate­
gory, s^ , i t  i s  ca lled  an absorbing category. S p e c if ic a l ly ,
s. i s  an absorbing categorv when p , . = 1 ,  where i  -  1. I f
l  i j  '
(1) there i s  at le a s t  one absorbing s^, and (2) i t  i s  possib le
to  go to  an absorbing s^ from every tra n sien t or nonabsorbing
s^ (not n e c essa r ily  in one s te p ) ,  the K-trkov cha* n i s  absorbing.
I t  fo llow s then, that in an absorbing harkov chain the probability-
53that the process w i l l  be absorbed i s  1 .
52I .  S. Adelman, op. c i t . .  p. 11
53Kemeny, e t .  a l . ,  op. c i t . .  p. 104, and Ke»#ny, 
S n e ll and Thompson, op. c i t . .  p. 326-327.
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According to  Kemeny, e t ,  a l . ,  there are three  
qu estion s of in te r e s t  for an absorbing Markov chain:
(a ) What i s  the p rob ab ility  th at the process w i l l  end 
up in  a given absorbing sta te  [ s i z e  category, s j  ? (b) On
the average, how long w i l l  i t  take for  th e  process to  be 
absorbed? (c )  On the average, how many tim es w il l  the 
process be in  each nonabsorbing s ta te ?  The answer to  a l l  
th ese questions depends, in  gen era l, on the s ta te  from 
which the process s t a r t s .54
A hyp othetica l example i s  used to  i l lu s t r a t e  a technique  
to  answer th ese  three q u estio n s. Assume a matrix P, such th at
s. and s a^e absorbing ca teg o r ies ,
1 4
°1
P* s2
5-5
1 .0
.1
.1
.0
.0
.6
.2
.0
3
.0
. 2
.5
.0
4
.o'
.1
.2
1.0
Now, l e t  P be rearranged in  the fo llow in g  canonical (or standard) 
form such th a t the absorbing ca tegories  come f i r s t .  Let t h is
ca lled  Pe , A lso , l e t the matrix
s , s s s
1 4 2 3
01 h* 1 0 0 0
P ■ s 0 1 0 0
c 4
°2 .1  .1 .6  .2
°3 .1 .2 .2  .5
5^Kemeny, e t .  a l . ,  op. c l t . . p. 404-405, Brackets are 
by the author.
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Let the southeast sub-m atrix be designated as Q. The m atrix  Q
w ill  be a square m atrix . Let the m atrix  (l-Q )“* be ca lled  II.
Then the elements of II f i r e  the seen number of years in  each
tra n s ie n t category fo r  f i r e s  s ta r t in g  in  each possible nonabsorbing 
55category.
(17)
and
Continuing the example,
I-Q *
1
0
(18) N = (I-Q)
-1
.6 .2
. 2  . 5
■2
'3.125
.4
.2
-.2
.5
3
1.250
1.250  2.500
Thus, fo r  firm s s ta r t in g  in s^ , the mean number of t in e  
periods th a t  a firm  w ill be in  s^ before being absorbed i s  3.125,
and in  •  i t  i s  1.250.
3
I f  we sun the elements ln  each row of m atrix  M, we get
the mean years required  before being absorbed fo r  a given s t a r t ­
ing category. In th e  example,
3.125 + 1.250 « 4.375, and
1.250 + 2.500 « 3.750.
Thus, the mean number of time periods before absorption i s  4.375 
and 3.750 fo r firm s s ta r t in g  in  and 3^ resp ec tiv e ly .
To oonsider the p ro b ab ility  of an absorbing chain 
ending up in  a p a r t ic u la r  absorbing category, l e t  the southwest 
sub-m atrix, as in  the canonical form, be ca lled  R. Then, by
^^For proof, see: Ib id . . p. 404-407.
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postm ulti plying N by 1% a m atrix that may be ca lled  B i s  obtained, 
The elem ents o f B, 6 ^ *  ar« the p ro b a b ility  that an absorbing
chain w i l l  bo absorbed in  category s i f  i t  s ta r ts  in  a non-
56absorbing s ta te  s^. In the example,
(19) 3.125 1.250 a  .1 , S2 74375 .5625"
1.250 2.500 a  .2_ *3 a 750 .6250
For firms s ta r t in g  from s^ , the p ro b a b ility  o f  absorption in  s^
i s  .4375 and the p ro b a b ility  of absorption in  s i s  .5625.
4
^ F or  proof, see I b id . ,  p. 408.
CKAPTiSa I I I
ANALYSIS OF STRUCTURAL CHANGE IN 
FLUID KILK. FIRMS IN LOUISIANA
A number of changes have been taking place with respect 
to the number and s ize  o f  milk handlers in Louisiana. This i s  
p a r t ia lly  reflec ted  in Table I I I .  In general, the number o#
'"inns has bean decreasing and the average s iz e  of the remaining 
firms has been increasing . Thara ware, ror example, f?3 handlers 
in Louisiana in  1952 with average annual sa le s  j r 6 .7  m illion  
pounds. By 1961, the number o f handlers had decreased to  73, 
and the average sa le s  per handler had doubled.
Producer-handlers have almost, disappeared in  Louisiana.
In 1962, there were s ix  producer-handlers in  the Central Market, 
two in the Northern Market, and only one in  the New Orleans Market. 
This number represents a decline from 310 producer-handlers in  
the New Orleans Market in  1940. A lso , the nine milk cooling s ta ­
t io n s  in  1962 we”e only 69 percent as aany as ex isted  in  1953,
Table I I I .
Two arrays were made of f lu id  milk firm s. They were 
(1) on the b asis  of packaged f lu id  milk s a le s ,  and (2) on the 
b a sis  o f to ta l milk s a le s .  Because o f the co n fid en tia l nature 
o f  the data, these arrays were made in  groups o f three firm s. For
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i a b le  I I I .  Number and Oize of K i lk  H a n d le r s ,  number o f  P ro d u ce r-H an d i e r s  and ’' i l k  Ocolirrr I t a t i c n s ,  
L o u is ia n a  L i I k  L a r k e t s ,  1940-1962
Year
Lew Orleans Northern Louisiana*
Handlers Froducer-
handlers
Handler* Froducer-
handlersAverage 
numbe r
Average s iz e  
to ta l  sales***
Average
number
Average s ize  
to ta l  sales***
Per T il .  lb s . Per N il. lb s .
n.onth per year Humber Tionth per year Number
1 ’.*0 11 r • ■t'ih. 310 TIA NA NA
19-J. 14 MA 256 NA NA
•*. 7 •*«2 1? 5 0 130 ;jv
». »rt NA
— '7** J 24 6.5 137 NA NA NA
19-4 30 5.9 111 NA NA NA
19*. 5 16 12.1 133 itA NA NA
I?Lb 19 10.5 130 ka NA NA
19<*7 24 3 .5 36 NA NA NA
1743 26 3 .0 O/ NA NA vA
19-. 9 23 3.5 7 i»r. . . 1 NA
1950 26 9.6 5 MA iWt LA
1951 25 9.9 LA 17
*T - l*r\ NA
1952 26 10 .1 NA 16 7.3 NA
1953 25 1 1 .2 3 15 3.4 3
1954 26 11.6 M «*.n 15 *.3 NA
1955 29 10.9 NA 15 9 .3 NA
1956 23 12.5 NA 16 9 .7 NA
1957 2? 13.1 I 15 11.7 4
*7 ✓ - 33 11.2 KA 13 13.5 NA• /W>> 32 11.9 5 13 13.5 3
( Continued)
Table I I I  (Continued)
Year
New Orleans Northern Louisiana
Handlers
Producer-
handier
Handlers
Producer-
handier
Average
number
Average s iz e  
to ta l  sales***
Average
number
Average s iz e  
to ta l  sales***
Per M il. lb s . Per M il. lb s .
month per year Number month per year Number
I960 32 13.0 KA 13 14.7 NA
1961 32 14.4 NA 13 13.9 NA
1962**** 29 NA 1 13 KA 2
Year
Central** Three Markets Combined
Handlers
Producer-
handlers
Handlers
Producer
handlers
Cooling
sta tio n
Average
number
Average s iz e  
to ta l  sales***
Average
number
Average s i  ze 
to ta l  sales***
Per M il. lb s . Number Per M il. lb s . Number Number
month per year month per year
1940 KA NA NA NA NA NA NA
1 9 a NA NA NA NA NA NA NA
1942 NA NA NA NA NA NA NA
1943 NA NA NA NA NA NA NA
1944 NA NA NA NA NA NA NA
1945 NA NA NA NA NA NA NA
1946 NA NA NA NA NA NA NA
( Continued)
Table I I I  (Continued)
C e n tra l* * T hree  M arkets Combined
H a n d le rs H a n d le rs
Year
Average
number
A verage s i z e  
t o t a l  s a le s * * *
P ro d u c e r
h a n d le r s
Average
number
A verage s i z e  
t o t a l  s a le s * * *
P r o d u c e r -  
han d le  r s
C oo ling
s t a t i o n s
P e r
month
F i l .  l b s .  
p e r  y e a r Number
P e r
month
N i l .  l b s .  
p e r  y e a r Number Number
1947 liA i\A NA NA NA NA NA
1948 NA NA NA NA NA NA KA
1949 UA NA NA NA NA NA NA
1950 NA NA NA NA NA NA NA
1951 44 NA NA 36 NA NA NA
1952 a 4 .6 NA 93 6 .7 NA NA
1953 37 5.4 24 77 7.8 35 13
1954 37 6.1 NA 78 9.3 NA NA
1955 39 6.1 NA 83 8.2 NA NA
1956 39 6 .6 NA 83 9 .0 NA NA
1957 39 3 .6 12 81 10.3 20 13
1958 34 9.1 NA 80 10.5 NA NA
1959 29 10.0 17 76 11.0 25 11
I960 28 10.8 NA 73 12.3 NA NA
1961 28 13.2 NA 73 13.5 NA NA
1962**** 26 NA 6 68 NA 9 9
*Prior to  August, 1953, data for the Shreveport (or Northwest) and Northeast Louisiana mar­
k etin g  areas were summed. Since August, 1958, the combined areas constituted  the Northern Louisiana  
marketing area under Federal Order No, 66.
Table III (Continued)
as reported fo r the C entral, Southwest and Southeast areas were combined to  
represent the Central Louisiana market.
Computed by dividing the average ntaiber of handlers per month in to  to ta l  sa les in  the 
market fo r the year.
NA: Rot av a ilab le .
Source: Prom 1940 to  1950, Compilation of S ta tis t ic a l  M aterial Conoeralna Order Ho. 42. 
as Amended. Regulating the Handling of Milk ln  th e  lew O rleans. Louisiana 
M arketing Aren. R e v h e r  1947. February 1949. and May 1953* Pram 1951 to  1961, 
Louisiana Annual y ilk  Marketing Report. (Baton Rouge, Louisiana: Louisiana
Department of A grioulture and Immigration, D ivision of Milk T esting ), and Milk 
Processing P lan te in  Louisiana. (Baton Rouge, Louisiana, Department of A g ri= - 
cu ltu re  and Immigration, D ivision o f Milk T esting , 1953, 1957, 1959, and 1962).
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example, group one represents the three firm s with the la r g e s t  
volume o f sa le s  in  the market and group two rep resen ts the next 
la r g e s t  th ree , and so on, Appendix Tables 2 -9 .
These data were used to in d ica te  the degree o f concen­
tr a t io n  and the d is tr ib u t io n  o f f lu id  milk firm s for  each market, 
Lorenz curves from th ese  data in d ic a te  th at there has been some 
change in  the percentage o f sa le s  accounted for  by a given per­
centage of firms over the period of time for which data were 
a va ilab le .^  There was no evident d iffe r e n c e  in  the Lorenz curves 
whether derived on the b a sis  o f packaged f lu id  milk sa le s  or 
t o ta l  milk s a le s .  These curves for packages flu id  milk sa le s  
are shown in  Figures 3 -6 , while curves for  t o t a l  milk s a le s  are 
presented in  Appendix Figures 1-L. These r e su lts  in d ic a te  th at:  
( l )  as rirms leave a market the remaining firms share in  th e  sa le s  
that the /*irms had before leav in g  the market; (2) when new firms 
en ter  a market, the new firm s gain s a le s  at the expense of e x i s t ­
ing  firm s; and/or (3) the volume of sa le s  of firms th at moved 
in to  or out of the market was too sm all to  have much e f f e c t  on 
con cen tra ti on.
^The Gini c o e f f ic ie n t  was not used to  compare the 
d is tr ib u tio n s  because t h is  c o e f f ic ie n t  i s  derived from the e n tir e  
Lorenz curve, and th e  r e su lts  o f t h i s  study in volve the estim a­
t io n  of a lim ited  number o f  p o in ts . Although a smooth curve 
was f i t t e d  t o  the data , the computation and presentation  o f the 
Gini c o e f f ic ie n t  might convey an im pression o f accuracy exceeding  
th a t ju s t i f ie d  by the data.
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Figure 3♦ CunulatiTO S ise  D is trib u tio n  o f F lu id  Milk F i n s  as 
Reflected b j  Packaged F lu id  Milk S ales, Row Orleans, 
Louisiana, Market, January, 1958 and 1962,
Sourest Appendix Table 2
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L oolalaaa M arkst, Janaarp, 1952, 1956 and 1962.
Saoroat Appandix Tabla 4*
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Figure 6 . Cumulative S ize  D istr ib u tio n  o f Fluid Milk Firms As 
R eflected  By Packaged Fluid K ilk S a le s , L ouisiana, 
January 1962
Source: Appendix Table 5*
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As shown by the Lorenz curves, there has been a s l ig h t  
decrease in  the degree o f concentration o f  f lu id  milk rirms in 
Louisiana in the la s t  ew y ea rs. This i s  a lso  supported by the  
fa c t that although the abso lu te  volume of sa le s  by the th r-e  
la r g e s t  firms increased, the percentage of t o t a l  Class I sa le s  
accounted for by them decreased, in the N»w Orleans Market, the  
b ig  three acccin ted  for 57.6 percent of the packaged f lu id  milk 
sa le s  in  1958 but only 55•7 percent in  1962, A s im ila r  r e su lt  may 
be noted for the Northern Louisiana Market where the three la r g e s t  
firm s accounted for  6 - \9  percent o f the packaged f lu id  milk sa le s  
in  1956 and th e ir  share declin ed  to 68,2  percent in  1962, There 
was a lso  a sm all reduction in tne number o f firm s in  the Northern 
Louisiana Market. This phenomenon in d ic a te s  th a t the rate of 
growth of the sm aller firms has been greater  than for the la rg er  
firm s.
A comparison of the Lorenz curves for the d i f rerent 
markets shows th at the degree o f v a r ia tio n  in firm s iz e s  i s  great­
e s t  for the hew Orleans Market, However, s in ce  the Lorenz curves 
consider the percentage of firms instead  o'* the number o f firm s, 
th<“se r e su lts  could be m isleading. The Northern Louisiana Market 
had the sm allest number o f  firm s and the b ig  three accounted for 
the g rea test percent-ge of milk sa le s  when compared with other  
Louisiana Markets.
Although the Central Louisiana Market included an area 
over three times as great as e ith e r  th e  Northern Louisiana or New 
Orleans Market, the Lorenz curves in d ic a te  th e t the in e q u a lity  of
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firm s iz e  for  that market was approxim ately the same as ror the  
Northern Louisiana Market.
During January, 1962, the three la r g e s t  f lu id  milk
firms in Louisiana accounted for  AO percent o f the t o t a l  packaged
flu id  milk sa le s  in the s ta t e ,  Appendix Table 5» The s ix  la r g e s t  
firms accounted for  s l i - h t l y  more than h a lf  c f  the to t a l  packaged 
f lu id  milk sa le s . F ifteen  handlers accounted for 75 percent or the  
s a le s .  This means that 25 percent of the to ta l  packaged *luid  
milk sa le s  were d ivided among 52 firms* or 78 percent of the *irms.
These data are a lso  shown in  the form o f a Lorenz curve in  ^irure 6 .
Data required for such a n a ly s is  were not a v a ila b le  for prior years.
EVALUATION OF KOTfflB’IS uF FLUID MILK FIRMS 
AMONG SIZE CATEGO'tTLS
Movements o f Firms Among S ize  Categories
The general operation of the Markov process inclu des
observing the period -to-p eriod  growth pattern of each firm in  tern s  
o f  movements among s p e c if ic  s iz e  ca tegories over given periods of
tim e. Movements were observed and analyzed w ithin the framework
se t  forth in  Chapter I I .  Volumes o f milk sa le s  per month, as
shown in  Table I V,  were used to  represent r!rm s i z e .  In any one
time period i t  was p o ssib le  fo r  a firm to be in only  one o f  the
seven s p e c if ic  s iz e  ca teg o r ie s .
Time in te r v a ls  o f one year were chosen for the a n a ly s is .  
I t  seems that the gre; te r  number of observations p ossib le  under
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th is  choice would y ie ld  a b e tter  estim ate o f tr a n s it io n  proba­
b i l i t i e s  and tend to counterbalance any advantages that might 
accrue by using longer time in te r v a ls .
Table IV, flanges of S ize  Category L im its (Unequal) Used in  the 
A nalysis of Growth Patterns o f  Fluid Milk Firms
S ize  Category Category L im its
Thous, pounds
per month
ei 00
S1 1-100
S2 101-250
"3
251-^00
S4 A01-750
S5
751-3,000
S6 > 3 ,000
Data for  the observation o f firm movements for the New 
Orleans Market were ava ilab le  only for  the years 1958 through 1962, 
Data for the other two markets were a v a ila b le  from 1956 through 
1962, hence observations were a v a ila b le  for  four movements among 
s iz e  ca tegories o f each firm in the New Orleans Market and s ix  
movements o f each firm in  the other markets.
The movements o f firms among s iz e  ca tegories by packaged 
flu id  m ilk sa le s  are recorded in  Table V, In t h is  Table, repre­
sen ts the s iz e  category in  a given year and i s  ind icated  on the
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Table 7 . Movements o f Milk Handlers Among S ize  C ategories,
As R eflected  by Packaged Fluid Milk S a le s , Louisiana  
Markets, 1956 through 1962
S ize  Category S0 S1 S2 S3 Sk S5 S6
New Orleans Maricet*
s o 10 1 1 1
S1 2 36 1
S2 1 1 15 1
S3 1 15 2
54 1 U
S5 13
S6 12
Northern Louisiana Market
s o 20 3
S1 3 1 3
1
S2 1 1 13 5
S3 1 3 7
2
S4 1 9
1
S5
17 1
s 6 1 8
( Continued)
Table V (Continued)
S ize  Category s 0 S1 s 2 S3 S4 S 5 S6
Central Louisiana Market
S0 48 3 1 1
S1 10 23 3
S2 2 7 41 8 1
S3 2 4 10 5
S4 3 30 1
S5
1 1 35
Three Markets Combined
s 0 78 7 1 1 2
S1 15 60 7 1
S2 4 9 69 14 1
S3 3
8 32 9
S4 1 4 53
2
S5 1 1 59 1
S6 1 26
*Data on movements o f firm s among s iz e  ca teg o ries  were 
a v a ila b le  for the New Orleans Market only from 1958 through 1962.
Source: O ffices  o f  the Milk Marketing A dm inistrators,
New O rleans, Shreveport, and Raton Rouge, L ouisiana.
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l e f t  s id e  o f the Table, and S represents the s iz e  category in  the  
follow ing year and i s  ind icated  across the top . The elem ents,
^ij* of' ^ ie Table represent the to ta l  number of firms th at moved
  tt
from to  Sj during a l l  time in te r v a ls . For example, observe the
second row in Table V for the New Orleans Market, There were two
firms th a t moved from 5, to 5 , or that went out of business from
1 0
category S^. There were 36 observations o f firm movements from 
5^ to 5^, or no change in s iz e  category. And, one firm increased  
in s iz e  from to S j .
Chi-square t e s t  procedures were employed to t e s t  the
hypothesis that a firm 's s iz e  in  a given year ( t+ l)  was inde-
2
pendent of i t s  s iz e  in the previous year ( t ) .  Since th ese  
computed chi-square s t a t i s t i c s  exceeded the th e o r e t ic a l tabular  
values at the 99 percent confidence le v e l ,  the hypothesis of 
independence was rejected . In e f fe c t  the r e jec tio n  of th is  
hypothesis increases the credence o f  the a c c e p ta b ility  of the 
assumption th at a firm'^ s iz e  in  a given period depends on i t s  
s iz e  in  t  he immediately preceding period.
2This was in e f f e c t  a measure o f the a p p lic a b ility  of 
the assumption of the model that "the p rob ab ility  of moving from 
one category to  another i s  a function only o f  the two categories  
involved," The value of the t e s t  computed for  each market i s  as 
fo llow s: New Orleans Market, 599.6 with 36 degrees offreedom;
Northern Louisiana Market, 315.9 with 36 degrees of freedom; 
Centi'al Louisiana Market, 660.6 with 25 degrees o f freedom; and 
the three markets combined, 1 ,818 .4  with 36 degrees of freedom.
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T ransition  P r o b a b ilit ie s  fo r  Fluid Milk Firms
3efore d eriv ing  the tra n s it io n  p r o b a b ili t ie s , a s iz e  
category, S^, was sp e c if ie d  w ith no production (no s a le s ) .  This 
category was provided to a llow  for  entry in to  and departure from 
the markets by firm s. The p rov ision  for  th is  category made i t  
necessary to provide a reserv o ir  o f p o ten tia l en tran ts in to  the 
system . Data were not a v a ila b le  on the number of p o ten tia l  
en tra n ts. Thus, i t  became necessary to estim ate the number of 
p o ten tia l entran ts in to  the system . Ten tim es the number of 
firtrs that were a c tiv e  in  the i n i t i a l  year of ob servation , tQ, 
were used to e s ta b lish  a number for p o ten tia l entrants for each 
market r e sp e c tiv e ly .^  This somewhat arb itrary  s e le c t io n  does 
not a f fe c t  the econom ically relevan t portion o f the r e s u lt s .  The 
proof of th is  statem ent w i l l  be d iscu ssed  la t e r .
The measure o f s iz e  used in  th is  d iscu ssio n  was the volume
of packaged f lu id  milk so ld . However, one hypothesis o f t h i s  study
was that the tr a n s it io n  p r o b a b ilit ie s  would be d if fe r e n t  ♦'or a
market i f  computed b - using to ta l milk sa le3  as the measure 
of s iz e  rather than packaged f lu id  milk s a le s .  The s t a t i s t i ­
ca l hypothesis: h ■* P , for a l l  i j x ,  was te s te d  by
i j x  i j
- I^n a la te r  se c tio n  d ea lin g  with milk producers, i t  was 
assumed th at every farm in  the supply area for  a market was a po­
t e n t ia l  dairy farm. The to ta l  number o f farms in  the supply area 
for  the New Orleans Market, l e s s  commercial milk producers in  the 
area, was about 10 times the number o f d a iry  farms. This same re­
la t io n sh ip  was used to  provide a number for  p o ten tia l milk handlers.
71
L
the like lihood  r e t lo  te e t  as presented by Padberg and Anderson, 
where x represen ts e msasurement fo r  the variab le  else*
Slnoe the t e s t  e r l te r io n  fo r  each aa rk e t ooaputed froa  the 
data i s  le s s  than the chi-square values, the s t a t i s t i c a l  hypothesis 
was not rejected* Thus, the conclusion was reached th a t  the t r a n s i ­
tio n  p ro b a b ili tie s  fo r  each aa rk e t were not s ig n if ic a n tly  d iffe ren t*  
The tra n s i t io n  p ro b a b ili t ie s  fo r  the f lu id  a i lk  firm s using to ta l  
a i lk  sa le s  as the measure o f  s ize  are presented in  Appendix Table 
10.
The t r a n s i t io n  p ro b a b ili t ie s  shown in  Table 71 were ca l­
culated  fro a  the observed y ear-to -y ear movements among s i te  
ca tegories by f lu id  a i lk  f i r e s ,  presented in  Table 7 ad justed  fo r
^Padberg, op* c i t *. p. 197, and T. W. Anderson, op* c i t . .  
p. 49* The fo m u la  used in  computing the t e s t  s t a t i s t i c  is  as  
follows:
12 * -2(x=i f-i A - A a  A
7  .
V * ijx  ! ^J*where PjJx -  J ; p±1 -  x» l ;
A  h Jx k
and represen ts to ta l  number of f i r a s  th a t  moved froa  e lse
category s^ to  Sj during a l l  t in s  in te rv a ls  as measured by s is e  
v ariab le  x , 1 to  y*
• The ooaputed t e s t  c r i te r io n  fo r eaoh aa rk e t was as 
follow s: Hew Orleans Market, 10*0 with 42 degrees of freedom j
Northern Louisiana Market, 3*8 w ith 42 degrees of freedom; Central 
Louisiana Market, 1*4 with 30 degrees of freedom; and th e  th ree  
markets oombined, 8*3 with 42 degrees of freedom* The five  per­
cent s ign ificance  point o f the chi-square d is tr ib u tio n  with 30 
degrees of freedom is  43*8; w ith 42 degrees of freedom i t  i s  58.1*
Table VI. Transition Matrix of 
Louisiana Market?
Fluid '.ilk  Firms as R eflected by Packaged Fluid Kilk S a le s ,
s 0 S1 s 2 s 3 s4 s 5 S6
New Orleans Market
S0 .997129 .000957 .000957 .000957
s i .051282 .923077 .025641
s 2 .055556 .055556 .333332 .055556
S3 .055556 .333333 .111111
S4 .066667 1 2232a
S5
1.000000
s 6 1.000000
Northern Louisiana Market
s o .003654
S1 .375000 .125000 .375000 .125000
S2 .050000 .050000 .650000 .250000
S3 .076923
.230769 .538462 .153846
S4 .090909 .318132 .090909
( Continued)
Table 71 (Continued)
So S1 s 2 s 3 S4 S5 s 6
Northern Louisiana Market
S5 .944444 .055556
s 6
Central Louisiana Market^
.111111 . 833d39
s o •3273*6 . 001568 .000523 .OOO523
S1 .277778 .633889 .083333
S2 .033898 .118644 .694916  .135593 .016949
S3 .095238 .190476 .476191 .23.8095
S4 .088235 .882353 .029412
S5 .027027
Three Markets Combined
. 02702? .945946
s 0 .997089 .001852 .000265 .000263 .OOO529
S1 .180723 .722892 .084337 .012048
s 2 .041237 .092784 .711340 .144330 .010309
S3
.057692 .153846 ,615385 .173077
( Continued)
fab le  71 (Continued)
s o S1
S S S, 2 3 1 S5 b6
Three Markets Combined
S1 .016667 .066667 .833333 .033333
S5 .016129 .016129 .951613 .016129
s 6 .037037 .962963
iDue to  the small number o f firms in the la rg e st  categories for the Central Market, only  
s ix  categories were used for computing th is  matrix.
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p o ten tia l en tran ts. One s iz e  category, S^, was om itted from the 
tra n sitio n  m atrices for the Central Market, because of the nature
o f the data.
The tra n sitio n  m atrices g ive some in s ig h t  in to  the dynamic 
aspects o f milk s a le s . The numbers in the c e l ls  of the tr a n s it io n  
m atrices give the p rob ab ility  o f  movement by firm s from each of 
the s iz e  categories ind icated  on the l e f t  sid e to each of the 
s iz e  categories ind icated  across the top , in  one tim e period,
Table VI. For example, according to the experience o f packaged 
f lu id  milk sa le s  by handlers in  the New Orleans Market, the 
p rob ab ility  that a firm in category in  a given year w il l  remain 
in  the same category the next year i s  ,923077. The probab ility  
of going out of b u sin ess , or having no sa le s  in  the market, was 
.051282, and the p rob ab ility  o f in creasin g  sa le s  to  was .025641* 
The nature of the model requires that the sum of the p r o b a b ilit ie s  
in  each row equal 1 .0 . Where one c e l l ,  P^j, in  a matrix contains 
the figure 1 .0 ,  i t  represents a case where firm s in  th a t category  
did not increase or decrease th e ir  sa le s  beyond the l im its  of the 
sp e c if ic  category.
The magnitude of en tr ie s  in  the c e l l s  on the main diagonal 
in d ica te  there was a strong tendency fo r  firm s to remain w ith in  a 
given category from one year to  the n ext. The p r o b a b ilit ie s  on the 
diagonal are a l l  larger  than any of the other elements in  each row 
for each market, with the exception o f the Northern Market. This 
r ig id ity  i s  p a r t ia lly  due to  the s iz e  category in te r v a ls  and length
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of time periods used in  the a n a ly s is . Sm aller ranges would 
have permitted sm aller yea r-to -y ea r  changes in  the volume of 
sa le s  by milk handlers to  r e su lt  in a movement. In the Northern 
Louisiana Market, the p ro b a b ility  o f firm s in  remaining In 
the fo llow in g  year was l e s s  than the p r o b a b ility  o f going  
out o f b u sin ess or of in creasin g  i t s  sa le s  to  the next s iz e  
range.
The ca lcu lated  lik e lih o o d  o f a firm in creasin g  in  
s iz e  can be compared with the lik e lih o o d  for  a decrease for  
firms in  any given category. The aggregative values obtained  
by summing the elem ents to  the r ig h t o f the diagonal represent 
the lik e lih o o d  fo r  in crea ses; and conversely  to  the l e f t  for  
d ecreases. Observe, for example, the tr a n s it io n  matrix for  
packaged f lu id  milk sa le s  by handlers in  the Northern Louisiana  
Market. For s iz e  category 3^ the p ro b a b ility  o f  a firm decreas­
ing in s iz e  i s  .375* w hile  the p ro b a b ility  of in creasin g  in  s iz e  
i s  .500 (.375 + .1 2 5 ) . Thus, the p ro b a b ility  th a t the firm w i l l  
in crease in  s iz e  i s  greater  than th e  p ro b a b ility  for a decrease  
in  s iz e .
Some important general observations can be made from 
the data . F ir s t , there i s  a tendency for  small firm s to  get 
sm aller or go out o f  b u sin ess . Second, there i s  a strong economic 
pu ll for firm s remaining in  the market to  in crease  in  s iz e .  The 
p ro b a b ility  o f a firm going out o f b u sin ess decreases as th e  s iz e  
o f the firm in c r e a se s . Once a firm reaches category S^, the
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chances o f i t  going out business are rattier remote. The Central 
Louisiana ! arkst i s  the only one wh«re any firms in  a s iz e  category  
greater than 3^ went out oT business during the time period under 
study. A lso , the most probable outcome—excluding remaining in  
tne same category—i s  that firm s e ith e r  increase or decrease in  
s iz e  by one category e t  a tim e.
For firms entering  the Central and Morthem Markets, the  
ca lcu la ted  p rob ab ility  i s  grea test that they w ill  en ter  in the 
sm allest a c tiv e  ca t-gory , S^. On I.he other hand, the p rob ab ility  
i s  en u a lly  as great th a t firms w i l l  en ter  the New Orleans Market 
in a s iz e  category la rg er  than 3^.
The n u ll hypothesis of no d iffe re n c e  between markets in  
tra n sitio n  p r o b a o ilit ie s  was te s ted  by the lik e lih o o d  r a tio  t e s t ,  
r.uis hypothesis was not rejected  a.t the f’iv e  percent l e v e l .  This 
means th a t, s t a t i s t i c a l l y  fpeak irg , factor;: a ffe c t in g  movements of 
f lu id  milk firms among s iz e  ca teg o r ie s  were not s ig n if ic a n t ly  d i f ­
feren t among the three markets.
Equilibrium D istr ib u tio n  o f Fluid Milk Firms
The equilibrium  d is tr ib u tio n  in  th is  study was synthe­
sized  not as a forecast of what the future s ta te  o f the markets 
would be, but rather as an eva lu ation  o f the tendencies inherent 
in  the observed movements o f firms between s iz e  ca te g o r ie s .
Equilibrium d is tr ib u tio n s  of f lu id  milk firms were syn­
th esized  '’or each market by d eriv ing  the equilibrium  vector  K,
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where K represents the r e la t iv e  d is tr ib u tio n  of firms among s iz e
c a t e g o r i e s  in equilibrium * ( K  *  k «  k  k _  . . .  k  ) .  These d i s t r i ­ct l  2 r
butions are presented in  Table VII along with the d is tr ib u tio n s  in  
the i n i t i a l  year of observation  and the estim ated d is tr ib u tio n s
for 1972.
In equilibrium , the d is tr ib u tio n  o f economic importance
i s  the r e la t iv e  d is tr ib u tio n  o f firm s a c tu a lly  s e l l in g  milk in
the marke t .  This r e la tio n sh ip  was derived by norm alizing the
r
r e su lts  so that 2  k . ■ 1, This d is tr ib u tio n  i s  independent 
j “l  J
of the number chosen to  represent p o ten tia l f lu id  milk firm s, 
where the tr a n s it io n  m atrices are regu lar s to c h a s t ic  m atrices.^
In equilibrium , 67 percent of the firms in  the Northern 
Louisiana Market would be in  and 33 percent in  S^. The e q u i l i ­
brium p o sitio n  in d ica ted  for the Central Market and the three  
markets combined would be such that about h a lf  of the firms would
be larger  than s iz e  S . A lso, in  equilibrium  the la r g e s t  percentU
o f firms would be in  3^ in  each of the markets.
The estim ated d is tr ib u tio n  of firm s for 1972 shows a 
tendency to approach the equilibrium  d is tr ib u t io n . In general,
^Adelman presen ts proof o f  th le  statem ent in  the form 
o f the schem atic so lu tio n  fo r  k. by determ inants. See: I .  G.
Adelman, op. c i t . ,  p. 901.
A regular s to c h a s t ic  m atrix may be defined as fo llow s:
"A s to c h a s t ic  matrix i s  said  to  be regular i f  sane power o f  the 
matrix has only p o s it iv e  components.” Kemeny, S n e ll and Thompson, 
op. c i t . , p. 220.
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Table 711, Percentage o f  Fluid K ilk  Firms in  Each S ize  Category,
As R eflected  by Packaged Fluid K ilk  S a le s ,  in  th e  In ­
i t i a l  Tear o f  O bservation, and E stim ates fo r  1972 and
E quilibrium , Louisiana Markets
S iz e  Category
Year S0 S1 s 2 s 3 4 S5 S6
New Orleans Market*
1953 _ 34.5 17 .3  17 .2  10 .4 10 .3 10 .3
1972 — 2 3 .4 10 .0  1 3 .3  2 3 .3 2 0 ,0 1 0 .0
Northern L ouisiana Market
1956 _ 33.4 13 .3  13 .3  13 .3 2 0 .0 06 .7
1972 — 0 7 .7 15 .4  07 .7  15 .4 38 .4 15 .4
Equilibrium — 0 0 0 0 6 6 .7 33.3
Central L ouisiana Market**
1956 _ 2 0 .0 42 .9  03 .6  11 .4 17.1
1972 - 1 0 ,0 1 5 .0  1 0 .0  3 5 .0 30 .0
Equilibrium - 12 .3 12 .3  05 .5  23 .4 46 .5
Three Markets Combined***
1956 21 .3 2 6 .7  1 6 .0  1 3 .3 1 4 .7 0 3 .0
1972 - 13 .3 13 .3  1 0 .0  2 5 . 0 23 .4 1 0 .0
Equilibrium - 10 .3 03 .7  06 .6  19 .5 33.2 1 6 .7
*Due to  the fa c t  th a t the tr a n s it io n  m atrix ^or the New 
O rleans Market had absorbind s ta te s  in  c a te g o r ie s  S,. and S^, in  
equ ilibriu m  the a c t iv e  firm s would be in  th ese  two c a te g o r ie s . Be­
cause o f  the in a b i l i t y  to  determ ine the a c tu a l number o f p o te n t ia l  
firm s, the equilibriu m  d is tr ib u t io n  o f the firm s between th e se  two 
c a te g o r ie s  were not e stim a ted .
Only f iv e  ca teg o r ie s  were used for  th e  cen tra l market 
because o f the nature o f the d a ta .
^^^These estim ates were based upon the tr a n s it io n  m atrix  
ca lcu la ted  from the observed growth pattern  fo r  a l l  firm s in  
L ouisiana (The c o n so lid a tio n  o f  ob servation s fo r  the th ree  m arkets).
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S^, S^, and S^ decreased r e la t iv e ly  w hile  S^, S ,., and increased  
as compared to  the i n i t i a l  d is tr ib u t io n  observed .
I f  & tr a n s it io n  m atrix i s  an absorbing m atrix, the 
number o f  p o te n tia l en tran ts may d ir e c t ly  a f f e c t  the equilibrium  
d is tr ib u t io n . The tr a n s it io n  m atrix ca lcu la ted  for  the New 
Orleans Market i s  an absorbing m atrix. Thus, due to  the in a b i l i t y  
to  determ ine the a c tu a l number of p o te n tia l milk han d lers, the  
equilibriu m  fo r  th e  New Orleans Market was not included in  Table 
V II.
Oven though an exact equ ilibriu m  di s tr ib u tio n  was not 
estim ated  fo r  the New Orleans Market, some ob servation s are pos­
s ib le  regarding equ ilib riu m . In the observed movements o f  firms 
among s iz e  c a te g o r ie s , firms moved in  and out of each category  
except S,. and S^. Firms moved in to  but not out o f  S^. Further­
more, there were no movements in to  nor out o f S^. T herefore, 
c a te g o r ie s  and in  the tr a n s it io n  m atrix (Table VI) are  
absorbing c a te g o r ie s , and the p r o b a b ility  o f  absorption  in i s
1 .0  for  firms s ta r t in g  in  each nonabsorbing category . Thus, a l l
6
firm s not cu rren tly  in  S,. or would be absorbed in  S^. In 
equilibriu m  under th ese  c o n d itio n s , th ere  would be th ree  firm s in  
(the number o f firm s in  in  the i n i t i a l  year of o b ser v a tio n ),
^The mean number o f  years th at m ilk handlers would be in  
each tr a n s ie n t  category before absorption  was ca lcu la ted  and pre­
sented below fo r  each nonabsorbing s ta r t in g  category fo r  the New 
Orleans Market. S ince th e  a c tu a l number o f  p o te n t ia l  en tra n ts  was 
not known, the purpose of th e se  c a lc u la t io n s  was to  i l l u s t r a t e  the  
op eration  of the model rather than an estim a tio n  o f  th e  number of 
years a firm  i s  l i k e l y  to  be in  a nonabsorbing category before
31
and the number o f f im s  In S,. would depend upon the actu a l number 
of p o te n tia l en tran ts.
Estimate o f the Number of Fluid Milk Handlers for 1972
Estim ates o f the number o f firms that would be expected  
in  each s iz e  category in  1972 were ca lcu la ted  and are shown in  
Table V III. Except in  the case of an absorbing m atrix, these  
estim ates are not a ffec ted  by the number se lec ted  to represent 
a reservo ir  o f p o ten tia l e n tra n ts , see footnote  5, page 'T(}.
The estim ates o f 13 firms for  the Northern Louisiana Market, 
and 20 for the Central Louisiana Market represent a decrease of 
13 and 43 percent, r e sp e c t iv e ly , from the a c tu a l number in  1956.
absorption .
Mean L ifetim e o f Firms in Each Transient Category and the Average 
Number o f  Years Before Absorption for Each Nonabsorbing S ta r tin g  
Category, New O rleans, Louisiana Market
s 0 S1 s 2 51  . s 4 T otal
(Years)
s o 1044.9 23.4 14.4 32.4 69 .0 1134.1
S1 1041.9 39 .0 13 ,0 36.0 75 .0 1212.9
S2 1044.9 31.2 25 .2 43 .2 37 .0 1231.5
S3 1044.9 31.2 25.2 61.2 117.0 1279.5
S4 1044.9 31.2 25 .2 61.2 132.0 1294.5
The data may b* read as fo llo w si s ta r t in g  in  S^, firm s are l ik e ly  
to  be in  an average o f  39 years before absorption; in  S2 , 18, 
e tc .  The average number o f years required fo r  a firm  to  be ab­
sorbed, s ta r t in g  in  a given category, i s  shown in  the l a s t  column. 
For example, the average number o f  years before absorption , s ta r t ­
ing in  S i ,  i s  1212.9 .
32
The number estim ated for the New Orleans Market in  1972 was 30, rm 
increase of three firms from the i n i t i a l  tim e period.
Table V III. Estimated Number o f  Fluid Milk Firms Per S ize  
Category, Louisiana Markets, 1972*
S ize  category
s 0 S1 S2 S3 S4 S5 S6 Total
New Orleans Market
— 11 3 4 7 6 
Northern Louisiana Market
3 30
1 2 1 2  5 
Central Louisiana Market
2 13
2 3 2 7 6 
Three Markets Combined
20
- 8 3 6 15 17 6 60
'“’These estim ates were made by use o f the tr a n s it io n  
m atrices, thus the estim ates for  the three markets combined 
do not represent the sum of numbers shown for the other markets.
The model in d ic a te s  th a t the trend toward sm aller absolute  
number o f  firm s in  the ind ustry  w i l l  continu e. I t  in d ic a te s  that 
by 1972 there w i l l  be 21 percent fewer handlers in  the th ree  mar­
kets combined than in  1956, or only about 60 milk handlers in  
L ouisiana, This rep resents a decrease o f  13 firms from th e number 
in  operation during 1956. SLxty-three percent of th e  firm s operat­
in g  in  1972 would be in  the la r g e s t  three ca teg o r ie s . The la r g e s t
*3
number o f firms In a s in g le  s iz e  category would be 17 in  S_.5
T h ir ty -e igh t firms would be in  s iz e  ca tegories la rg er  than S^.
Only eight firm s would be in  S^.
The estim ates for 1972 suggest that in a l l  Louisiana  
m arkets, except New O rleans, there would be a larger  r e la t iv e
and absolute number o f  firm s in  S in  1972 than e x is ted  in  time
5
period t Q. On the other hand, the number o f firms in  ca tegories  
S^, S j , and would be sm aller in  1972 for each market than the 
number in  t Q. An exception  would be s iz e  category Sj in  the 
Northern Louisiana Market, which shows no change.
In ad d ition  to the tendencies for firm s to  move to the 
larger  s iz e  c a te g o r ie s , some v a r ia tio n  was noted in  th e  degree 
o f m ob ility  for firms in  the d if fe r e n t  s iz e  groups.
M obility  o f  F luid Milk Firms
The s iz e  o f th e  ca lcu lated  number in  the c e l l  on the 
p rin c ip a l diagonal of the tr a n s it io n  m atrix i s  p o s it iv e ly  cor­
rela ted  with the degree o f r ig id ity  or s t a b i l i t y  in  the market 
stru ctu re . Comparisons o f the r e la t iv e  s t a b i l i t y  o f milk sa le s  
in  the d iffe r e n t  markets may be made using the data in  Table VI. 
The same data were used to  estim ate the mean number of years spent 
in  each s iz e  category by an average milk handler, Table IX. The 
mean l i f e t im e  o f firm s in category Sq was omitted from the ta b le .  
This om ission does not a f fe c t  the index for  the other ca te g o r ie s . 
However, i f  the number o f p o te n tia l entran ts had been known, i t  
would have provided some in d ic a tio n  o f b arr iers to  entry and would
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Table IX. Mean L ifetim e of a Fluid Milk Firm in  a S p ec ified  
S ize  Category, Louisiana Markets
Mean L ifetim e
S ize
category
P er fe c t ly  
1958-62 mobile 
Average market
iiatio
S1
New Orleans Market
13.0
s 2 6 .0 -
s 3 6 .0 -
h 15.0 mm
s 5 ©o -
s 6 oo -
51
Northern L ouisiara Market
1956-62
Average
1.1
32 2.9 -
s 3 2 .2 -
s 4 5.5 -
s 5 18.0  3 .0 6 .0
s 6 9 .0  1 .5 6 .0
»1
Central Louisiana Market
2 .8  1 .1 2 .5
s 2 3 .3  1 .1 3 .0
s 3 1 .9  1 .1 1 .7
34 8 .5  1.3 6.5
S5 18.5 1 .9 9 .7
31
Three Markets Combined 
3 .6  1.1 3.3
S2 3 .5  1 .1 3.2
s 3 2 .6  1.1 2 .4
s 4 8.6  1 .2 7.2
S5 20 .7  1 .6 12.9
s 6 27 .0  1.2 22.5
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have been u sefu l in  computing the value for  t h i s  category. The 
l ife t im e  for firm s in the p e r fe c tly  mobile market was computed 
from the normalized equilibrium  vector  K.
The mean l ife t im e  o f firm s in  a p e r fe c tly  mobile market 
for the New Orleans Marketing Area was not presented in  Table IX. 
That may be explained by the fa c t  that in equilibrium  there would 
be no firms in  categories S^, S^, 3^, and due to  the nature o f  
the absorbing categories in  the tra n s it io n  matrix fo r  th a t market. 
Likew ise, in  equilibrium  there would be no firms in  the f i r s t  four 
categories in the Northern Louisiana Market. Furthermore, there  
would be no movement out of ca tegories nor in  the New Orleans 
Market, and obviously  the mean l if e t im e  would be in f in i t y  for 
firms in  those two ca teg o ries . On the other hand, there could be 
movements of firms between categories and in  the Northern 
Louisiana Market,
In the Central Louisiana Marketing area and for the three 
markets combined, the mean l ife t im e  of firms conform more to the  
p e r fe c tly  mobile market. The movements o f firms in  these two 
markets in d ica te  that firm s become le s s  mobile upon reaching 
s iz e  S j , The h ighest m obility  of firms was observed in S^.
There was a wide d iv e r s ity  in  the observed mean life t im e  
for firms in  d iffe r e n t  s iz e  categories and in d iffe r e n t markets. 
For example, firms remained in  in  the Northern Louisiana Mar­
ket an average of 1 .1  years. On the other hand, firms in  and 
3^ in  the New Orleans Market would be expected to  remain in d e f i­
n it e ly  in  th e ir  resp ective  s iz e  ca teg o r ie s . Firms in  were more
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:nobile than firms in  the other c a te g o r ie s , except in  the Northern 
Louisiana Market. In gen era l, the data in  Table IX in d ica te  th at  
firms in the la r g e s t  categori.ee are l e s s  mobile than in other s iz e  
c a te g o r ie s . These r e su lts  in d ic a te  th a t the economic forces for 
milk handlers to  change s iz e  ca teg o r ies  decrease as the firms 
become la rg er .
Market m ob ility  in d ic es  were computed, as shown in  
Table X, that give the r e la tio n sh ip  of the m o b ility  o r firms in  
a market in se lec ted  time periods to  the estim ates under the con­
cept of a " p erfectly  mobile stru ctu re ."  The m ob ility  of firms in  
the Northern Louisiana Market in  1956 was 4 5 .9  percent of th at in  
a p e r fe c tly  mobile stru c tu re . By 1972 the m o b ility  o f firms in 
that market would be reduced to about 29 percent o f the expected  
value in  a " p er fec tly  mobile stru ctu re."
Table X, Market N o b ility  In d ic es , Louisiana Milk Markets, 1956, 
1972, and equilibrium
Index o f m ob ility
Market 1956 1972 Equilibrium
New Orleans* - - -
Northern Louisiana 45 .8 29 .0 20.2
Central Louisiana 24.2 16 .0 13.2
Three Markets Combined 15.9 11.3 9 .0
*An index of m o b ility  i s  not presented for the New 
Orleans Market because the tr a n s it io n  m atrix fo r  th at market 
i s  an "absorbing m atrix." However, t h is  phenomenon and a com­
parison of the in d ic es  computed for th e  th ree  markets combined 
with those for the other two markets in d ic a te  that the New Orleans 
Market i s  the le a s t  m obile.
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The m ob ility  o f firm s, in  each o f  the markets in  Table 
X was approxim ately one and on e-h a lf tim es as great in  1956 as 
the estim ated m ob ility  in  1972 and about tw ice as great in  1956 
as in  equilibrium . Thus, th ese  in d ic e s  suggest the ex is ten ce  o f  
a co n sisten t decrease in  the m ob ility  o f flu id  milk handlers in 
th ese  markets.
An index o f  market m o b ility  was not computed for the 
New Orleans Market, because the tr a n s it io n  matrix was absorbing. 
However, a study o f  Tables I I  and X in d ic a te s  th a t the structure  
o f the New Orleans Market was more r ig id  than the other two 
markets.
This a n a ly s is  shows a tendency for a larger  proportion  
of the f lu id  milk handlers to  g ra v ita te  to  the le a s t  m obile, 
la rg er  s iz e  c a te g o r ie s . The combined in flu en ce  o f the tr a n s it io n  
of firms to  the la rg er  s iz e  ca teg o r ies  and the tendency for a 
decrease in  firm m ob ility  produces a more r ig id  market stru c tu re .
CHAPTHR IV
ANALYSIS OF STRUCTURAL CHANGES IN MILK 
PRODUCING IN LOUISIANA
In a dynamic economy, milk producers, l ik e  other firm s, 
adjust th e ir  s i z e ,  or sca le  o f op eration , in  response to  such 
economic and environmental factors as changes in  p r ic e s , govern­
ment support programs, and technology.
During the l a s t  decade, such adjustments have been 
re flec ted  la r g e ly  by a decrease in  the number o r da iry  farmers 
end a concurrent increase in  the average s iz e  o f en ter p r ise . In 
1952 an average o f 4,652 producers d elivered  milk to  handlers in  
L ouisiana, and th e ir  average d a ily  d e liv e r y  was 289 pounds, By 
1961 the number of milk producers had decreased to  3,691 but the 
average d a ily  d e liv ery  had increased to  647 pounds.
New Orleans Market
The New Orleans Market i s  the s ta t e 's  la r g e st  market, 
both in  terms o f number o f  producers and volume o f milk sa le s  
to  consumers. During an average month in 1952, 2 ,754 producers 
delivered  milk to  handlers in  the New Orleans Xarket, By 1961 
the number had declined  24 percent to  2 ,0 8 7 , Table I I ,
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The t o ta l  volume of milk received b” handlers in  the  
New Orleans karket from producers was 2 4 2 .1  m illio n  pounds in 
1952 and 4 2 3 .5  m illio n  pounds in I 9 6 I . The average d e liv e ry  o f  
milk per producer was about 33 thousand pounds d u r i n g  1 9 5 2 . By 
1961, the average s iz e  producer had increased su b sta n tia l to 
about 205 thousand pounds.
The r e la t iv e  s iz e  d is tr ib u tio n  o f  producers as measured 
by th e ir  average d a ily  oase lias a lso  changed, perhaps more s tr ik in g  
than the changes on the average. The s iz e  ca teg o r ie s  we^e defined  
at 100 pounds in te r v a ls  as shown in  Appendix Tf.ble 11 and F irTure 7.
In 1957 the la r g e st  number o f  producers was in  the s iz e  
range from 201 to  300 pounds d a ily  base and the sm a llest number was 
in  the s iz e  ran^e o f  from 1 ,101  to  1,2'JQ pounds d a ily  base, Figure 7. 
3y 1962  the la r g e s t  number o f  producers with a base was of the s iz e  
301  to  430 pounds per day, and the sm a llest number was in the s iz e  
category ranging from 1 ,3 0 1  to  1 ,4 3 0  pounds. The change in the 
d is tr ib u tio n  o1* producers from 1957 to  1962  shows that the number 
of producers in  the s iz e  ranges o f  490 pounds and le s s  decreased , 
r e la t iv e ly ,  and the number in  the la rg er  s iz e  ranges in creased , 
r e la t iv e ly ,  Figure 7, This s h i f t  i s  a lso  emphasized by the fa c t  
th at there were 173 producers with a d a ily  base o f  1 0 0  pounds or 
l e s s  in 1957 and only 39 in  1 9 62 .  While there were only 25 pro­
ducers with a d a ily  base oT over 1 ,4 0 0  pounds in  1957, the number 
increased to  33 by 1962.
ihe cumulative s iz e  d is tr ib u t io n  o f producers i s  presented  
in  the form of a Lorenz curve, Figure 3 . About 25 percent of the
90
Poa&ds o f 
D olly B an
1-100
101-200 
201-300 
301-400 
401-500 
501-400 
601-700 
701-000 
801-900 
901-1000 
1001-1100 
1101-1200 
1201-1300 
1301-1400 
o rs r  1400
v  \  — |
y - x x 5 ~ v
\  \  x _ . \ — x i
V V " \  x  - y —V  \  \  VAT1
\  \  M l.
- X I  * £ 3
X
X ~ 1
3
SXL □
X I
XL
3
h
XL
1957
c x ~ \  r
1962
T T
8 10 12 14 
P aroant o f Prodaeara
16
•
I t 24
F lo o rs 7 . Sima D is trib u tia a  o f M ilk P rsd n eara, Maw O rlaana, L ou isiana, 
M arkat, B aaa-O paratlaf P ario d a, 1957 and 1962.
Sourea: Appandiz Tab la  11.
91
Percent
Producers
80 O 1957
□ 1962
60 ■
10020
Percent o f t o t a l  d a lly  base
Figure 6» CosnlatlTe 3 ise  D is tr ib u tio n  of Milk Producers, 
lew Orleans Louisiana Market, Base-operating 
Periods, 1957 and 1962.
Souroei Appendix Table U.
92
t o t a l  e s ta b lis h e d  d a i ly  base was hold  by e ig h t  p ercen t o f tho  pro­
ducer* and 50 p e rcen t o f tho  baoo was held  by about o n e-fou rth  
o f tho  p roducers in  1957* T his r e la t io n s h ip  was s t i l l  alm ost tho 
sane in  1962,
n o r th e rn  L ou isiana  Market
Tho N orthern L ou isiana M arket, second sm a lle s t in  a re a ,  
a ls o  had th e  a n a l le s t  number o f p ro d u cers, 566, d e l iv e r in g  m ilk  to  
h an d le rs  in  th a t  Market d u rin g  1952. By 1961 th e  nunher o f pro­
ducers had d ec lin ed  about 4 p ercen t to  542, Table I I .
Producers d e liv e red  89*2 and 167.6 m il l io n  pounds of 
m ilk  in  1952 and 1961, r e s p e c tiv e ly ,  to  h an d lers  in  the  N orthern 
L o u isian a  M arket. The average d e l iv e r ie s  of m ilk  p e r  producer 
alm ost doubled between 1952 and 1961, o r  from 157*6 thousand 
pounds du rin g  1952 to  309 thousand pounds du ring  1961.
Using th e  same procedures p rev io u s ly  in troduced  in  d is ­
cussing  changes in  th e  New O rleans M arket, i t  i s  apparen t th a t  
s im ila r  changes occurred  in  th e  N orthern L o u isian a  M arket. In  
1957 th e  la rg e s t  number o f producers had a d a i ly  base rang ing  in  
s iz e  from 301 to  400 pounds, and th e  sm a lle s t number was of th e  
s iz e  range f r a i  1,101 to  1,200 pounds. The v a rio u s  s iz e  d i s t r ib u ­
t io n s  w ith in  and between th e  tim e p e rio d s  a re  g ra p h ic a lly  d ep le te d  
in  F igu re  9* The number o f  producers w ith  a d a i ly  base of 700 
pounds o r le s s  decreased , w hile  th e  comber w ith  a d a i ly  base o f 
ev e r 700 pounds in c re a se d , r e l a t iv e l y ,  between 1957 and 1962. As 
measured by th e  Lorenz cu rve , F ig u re  10, on ly  a s l ig h t  d ec rease
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•O' 1957
1962
40.
so­
ldo
N r o n t  of t o t a l  d a ily  baso.
Figaro 10* C w a la tira  S iao D iatribm tian o f  M ilk Producora,
Morthom L oaisiaaa  Haricot, B aao-oporating fo r lo d a , 
1957 and 1962.
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i n  th e  i n e q u a l i t y  o r f i r m  s i z e  o c c u r r e d  between 1'.'57  and 1 9 6 2 .
C e n t r a l  L o u i s i a n a  M arket
The C e n t r a l  L o u i s i a n a  M a r k e t ,  a l t h o u g h  t h e  l a r g e s t  i n  
g e o g r a p h i c a l  s p a c e ,  ranked second  i n  t e rm s  or t h e  number of p r o ­
d u c e r ?  t h a t  d e l i v e r e d  mi lk  t o  h a n d l e r s  in  t h e  m a r k e t .  There  was 
an  a v e r a g e  o f  1 , 33 ? p r o d u c e r s  p e r  month d e l i v e r i n g  mi lk  t o  h a n d l e r s  
i n  t h e  C e n t r a l  L o u i s i a n a  M arket  d u r i n g  1952 .  :3y l ? 6 l  t h e  namber
had d e c l i n e d  20 p e r c e n t  t o  1 , 0 6 2 ,  Table  I I .
The t o t a l  volume o f  m i lk  r e c e i v e d  by h a n d l e r s  i n  t h e  
C e n t r a l  L o u i s i a n a  Market from l o c a l  p r o d u c e r ;  was 1 6 1 .4  m i l l i o n  
pounds i n  1952 *nd 2 3 9 .£  m i l l i o n  founds  i n  1961* T h i s  amounted 
t o  en  a v e r a g e  u f  121  th o u san d  pounds and 2 '73 t h o u s a n d  pounds p e r  
p r o d u c e r ,  r e s p e c t i v e l y .
Aprwndix Tab le  13 and F i g u r e  11 shows t h e  changes  i n  t h e  
r e l a t i v e  s i z e  d i s t r i b u t i o n  o f  f i r m s  i n  t h e  two t im e  p - r i o d ,  1357 and 
19o2,  I n  1957,  p r o d u c e r s  r a n g i n g  i n  s i z e  **rom 201 t o  J00  pounds 
d a i l y  b a s e  were most num erous ,  and t h e  s m a l l e s t  number o f  p r o d u c e r s  
had a v e r a g e  d a i l y  d e l i v e r i e s  r a n g i n g  from 1 ,1 0 1  t o  1 , 2C0 pounds .
The change i n  t h e  d i s t r i b u t i o n  o f  p r o d u c e r s  r rcm 1957 t o  1962 shovs  
t h a t  t h e  number o f  p r o d u c e r s  i n  t h e  s i z e  r a n g e s  o f  500  pounds and 
l e s s  d e c r e a s e d  and t h e  number In  t h e  l a r g e r  s i z e  r a n g e s  i n c r e a s e d ,  
r e l a t i v e l y ,  F i g u r e  1 1 ,  T h i s  s h i f t  i s  a l s o  em phas ized  bp t h e  f a c t  
t h a t  t h e r e  were 22a p r o d u c e r s  w i t h  a d a i l y  b a s e  o f  200  pounds o r  l e s s  
i n  1957 and o n ly  34 i n  1962 .  On t h e  o t h e r  h a n d ,  t h e r e  were  o n l y  
34 p r o d u c e r s  w i th  a  d a i l y  b se  o f  o v e r  1 , 4 0 0  pounds i n  1957. By
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Figure 11* S ise  D is tr ib u tio n  o f Milk Pradnoers, Control Louisiana 
Market, Base-Operating Parlods, 1957 und 1962*
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1962  t h i s  number had i n c r e a s e d  t o  1 1 0 .
A l th o u g h  p r o d u c e r s  d e c r e a s e d  in  number and t h e  a v e r a g e  
f i r m  s i z e  i n c r e a s e d ,  the - 'e  was l i t t l e  n o t i c e a b l e  change i n  th e  
i n e q u a l i t y  o f  fi nr. s i z e  a s  measured  by th e  L o ren z  c u r v e ,  ^ i r u r e  12.
9 e n * r a l l y ,  t h e  number o f  p r o d u c e r s  d e c r e a s e d  and t h e i r  
a v e r a g e  s i z e  i n c r e a s e d  be tween 1957  1 9 6 2 ; t h e  n ’lmbe1" o f  s m a l l e r
s i z e d  j . r o d u c e r s  d e c r e a s e d ,  r e l a t i v e l y ,  and c o n v e r s e l y  t h e  number 
o f  p r o d u c e r s  in t h e  l a r g e r  s i z e  c a t e g o r i e s  i n c r - a s e d ,  r e l ' t i v e l y ,  
be tween 1,J ;7  aril 1 ;<6y ; arid t h e  r e l e t i v -  d e g re e  o '- c o n c e n t r a t i o n  
;■ s measured  by th e  Lorenz  c u r v e s  was a t  j u t  th e  same r o r  ear}, m a r k e t .
diiA* 1lv  I.< o l ^ l  y 1 j^OUlSX.n.A I'.ILK i .tO.;U 7 v izi 
hovem cnts  o f  P l r . s  Among S i z e  C a t e g o r i e s
The growth  p a t t e r n  o r e ach  m i lk  p r o d u c i n g  f i r m ,  i n  te rm s  
o r i t s  movements am on * s p e c i f i e d  s i z e  c a t e g o r i e s  be tw een  1957 and 
1962 was o b s e r v e d  and a n a l y z e d  u s i n g  the  i n d i v i d u a l  p r o d u c e r ' s  
e s t a b l i s h e d  d a i l y  r a s e  t o  r e p r e s e n t  t h s  p r o d u c e r s '  s i z e , ^  Unequal  
s i z e  c a t e g o r i e s  were d e f i n e d  i n  o r d e r  t o  r e f l e c t  o b s e r v e d  r a n g e s  
o f  o p e r a t i o n s  by  e x i s t i n g  p r o d u c e r s ,  I1 a b l e  h i .
Movements o f  p r o d u c e r s  from one c a t e g o r y  t o  a n o t h e r  which 
r e s u l t e d  from t h e i r  d e c i s i o n s  to  i n c r - a s e  o r  d » c r - a s e  t h e  o u t p u t  of 
m i lk  b e t ’ween 1757 and I 962  a r e  shown i n  Table  111. " t r  ex am p le ,  t h e
l i t  i s  c a l l e d  t o  t h e  a t t e n t i o n  o f  t h e  r e a d e r  t h a t  t h i s  
t im e  p e r i o d  i s  d i f f e r e n t  t h a n  the  1 9 5 6 -6 2  p e r i o d  u s e d  i n  th e  
a n a l y s i s  o f  mill :  h a n d l e r s .
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Figaro 12, CuralatiTO Sioo D ia trib u tio n  of Milk Pro daears,
Control Louisiana K arkat, Baso-oporatiag Poriodo, 
1957 and 1962,
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T ab le  XI,  ivangee o f  b i c e  C a tegory  L i m i t s  (Unequal )  Used in  t h e  
A n a l y s i s  o f  Orowth P a t t e r n s  o f  K i lk  P r o d u c e r s
S i z e  c a t e g o r y C a te g o ry  l i m i t s
S_
Pounds o f  d a l l y  b a se  
0a
3 b 1 -  100
5 101 -  300c
5d 301 -  700
701 -  1500
3 f >  1500
d a t a  '‘o r  t h e  Mew O r l e a n s  Market shows t h a t  t h e r e  were  1 ,0 1 6  p r o ­
d u c e r s  i n  si'.'.e c a t e g o r y  S c i n  1957* riy  1962 o v e r  6 J p e r c e n t ,  
o r  625 , o f  t h e s e  p r o d u c e r s  had moved o u t  o r  p r o d u c t i o n ,  and o n ly  
2?.U i n c r e a s e d  t h e i r  p r o d u c t i o n  beyond 300 pounds p e r  d a y .
The m a t h e m a t i c a l  T unc t ion  o f  t h e  c a t » g c r v  no p ro d u c ­
t i o n  ( o a ) was t o  p e r m i t  p r o d u c e r s  t o  l e a v e  and e n t e r  m i lk  p r o d u c t i o n
f o r  t h e  n i a r u e t .  us.id a n o t h e r  way. t h e  c a t - c o r y  5 p r o v i d e s  a^ a
" r e s e r v o i r  o f  f i r m s"  f o r  p o t e n t i a l  e n t r a n t s  i n t o  t h e  s y s te m .  The 
r e s e r v o i r  was d e f i n e d  a s  th e  t o t a l  number o ' "  f a r ' 5  i n  tn e  s u p p l y  
a r e a ,  l e s s  tr ie number o '1 commercial  m i lk  p r o d u c e r s  i n  t h e  a r e a .
The ri r s t  number i n  the  l a s t  column o f  T ab le  X I I ,  and marked by 
an a s t e r i c k ,  r e p r e s e n t s  t h i s  p o t e n t i a l  f o r  e ach  m a rk e t  r e s p e c t i v e l y ,  
in e  numbers i n  t h e  l a s t  column o f  f a b l e  XII r e p r e s e n t s  t h e  number 
o f  p r o d u c e r s  i n  each  s i z e  c a t e g o r y  i n  1957 .  7he b o t to m  row f o r  each 
m a rk e t  shows th e  number p - r  s i z e  c a t e g o r y  i n  1962 .
1 0 0
i ' ab l*  X I I .  Growth P a t t e r n s  o f  K i lk  x r o d u c e r s ,  L o u i s i a n a  M a r k e t s ,  
1957-1?6?
G ize
cat*s^ory
Sa 3 b 3 c Sd s . 5 f Number i n
1957
New O r l e a n s  K a r k e t
3a I P , 426 23 170 390 210 2.9 1 9 ,2 4 8 *
3 b 1 62 2 > 9 2 178
3 c 625 11 129 201 72 1 1 ,0 1 6
A 7? 3 38 325 161 7! 1 ,0 1 1
s e 67 2 75 108 26 228
3 f 6 3 2 0t 13
Number i n  
1962 1 9 ,7 9 0 39 342 951 505 72 2 1 ,6 9 9
P r o d u c e r s i n  1957 = 2 , 4 5 1 , i n  1962! -  1 , 9 0 9 ;  D ro p o u t s  - 1 , 3 6 4 ;
. n t  r a n t s  = 822
N o r t h 1e r n  L o u i s i a n a M arket
3 a 26 ,351 1 10 50 59 12 2 6 ,4 3 3 *
3 b 6 1 2 9
3 c 79 25 33 10 1 146
3d n o 1 7 81 99 5 303
3 . 35 2
8 50 25 120
S f 7 1 24 32
Number i n  
1962 2 6 ,5 8 8 2 45 173 213 67 2 7 ,0 9 3
P r o d u c e r s i n  1957 = 610 ,  i n  1962 -  505; D r o p o u t s  = 237 ; E n t r a n t s  >
132
( C o n t in u e d )
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Table XII (Continued)
Sise
category 3a 3b s . 3d S. s f
Number in  
1957
Oent r a l  Louisiana Market**
s a 41,046 r 35 149 114 23 U ,  369*
*b 28 1 3 2 34
3c 226 1 31 49 11 318
Sd 258 1 14 120 101 7 501
3e 60 1 5 63 21 150
s f 9 4 8 21
Number in  
1962 41,627 5 84 325 293 59 42,393
Produoers in  1957 3 1,024, in  1962 ■ 766; Dropouts -  581; S o -
t r a n ts  ■ 323
Three Markets Combined
3a 85,823 26 215 589 383 64 87,100*
®b 196 3 7 13 2 221
3c 957 12 185 281 43 2 1,480
s d 845 5 59 526 361 19 1,815
s . 162 5 38 221 72 498
3f 22 2 6 41 71
Number in  
1962 88,005 46 471 1,449 1,016 198 91,185
Producers in  1957 « 4,085, in  1962 •  3,180; Dropouts ■ 2,182;
E ntran ts •- 1,277
*Thie number rep resen ts p o te n tia l en tran ts  in  1957* The 
to t a l  number o f  farms reported  in  the 1959 census of ag ric u ltu re  fo r  
the  area serving th e  m arkets, minus the number of producers, was 
used to  represen t th i s  p o te n tia l . Where producers from one Parish
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An Ind ica tion  o f the " tum ow r" of producers la  shewn In 
Tabla I I I .  Whila th a ra  vara 2,451 producers with a basa fo r  tha 
New Orleans Markat In  1957, 1,364 of thosa producers did not have a 
basa fo r th a t  Markat In  1962, Thus, 56 percent of th a  producers 
holding a basa to  produce and s a i l  m ilk to  Haw Orleans handlers In  
1957 had gone out of business o r entered another Market by 1962* 
Thera ware 822 e n tra n ts , or producers on th a  market In  1962 th a t 
ware not on tha  Market in 1957* Of the 1,909 producers w ith a basa 
fo r th e  Hew Orleans Markat in  1962, only 1,087 of these ware tha 
sane producers who had a basa in  1957* Mora im pertantly , only 965 
of these producers held a base fo r each year between 1957 and 1962, 
The sane general re la tio n  ex is ted  with tha o ther two 
M arkets, Tabla X II, Almost h a lf ,  or 237, of th a  610 producers 
holding a basa in  1957 fo r tha northern  Louisiana Markat ware out 
of production In 1962* In th is  f iv e  year period, 39 percent of 
tha northern Louisiana producers in  1957 had gone out of business 
or en tered  another n e rk e t, Thara ware 132 producers on th a  Northern 
Louisiana Market in  1962 th a t ware not on tha  Market in  1957* Of 
tha 505 producers with a basa in  1962, 373 held a basa in  1957*
were shipping to  more than one Market, tha p o te n tia ls  were divided 
among tha n ark a ts  in  tha sane proportion to  tha producers during 
tha base-forming period of 1956*
**Data ware incomplete fo r a  s n a il  number of producers fo r  
tha C entral Market and ware not included in  these observations.
Sourcei O ffices o f th a  Milk Marketing A dm inistrators,
Haw O rleans, Shreveport, and Baton Rouge, 
Louisiana,
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M oreover ,  343 o f  t h o s e  p r o d u c e r s  had h e ld  a  b a s e  e v e r y  y e a r  from 
1937 th ro u g h  1962 .
I n  th e  C e n t r a l  L o u i s i a n a  M ar k e t ,  t h e r e  v/ere 1 ,0 2 4  p r o ­
d u c e r s  w i th  a b a se  in 1957 .  Over h a l f  o f  t h o s e  p r o d u c e r s ,  581, 
had d ro p p e d  o u t  o f  t h a t  m a r k e t  by 1962.  Thus ,  57 p e r c e n t  had gone 
o u t  o f  b u s i n e s s  o r  e n t e r e d  a n o t h e r  m arke t  by 1962 .  3e tween t h o s e  
years , t h e r e  were  323  e n t r a n t s ,  and of t h e  766 b a s e  holding p r o d u c e r s  
i n  1 9 6 2 ,  o n l y  496 had h e l d  b a s e s  i n  1957 .  Only 427 o f  t h e  496 had 
.m ain ta ined  a b a se  w i th  t h a t  m a rk e t  e ach  y e a r  from 1957 t h r o u g h  1962 ,  
The " d r o p - o u t "  r a t e  i n  t h e  New O r l e a n s  and  C e n t r a l  L o u i s i a n a  M ar k e t s  
were q u i t e  s i m i l a r ,  b u t  t h e  N o r t h e r n  L o u i s i a n a  M arke t  had r e l a t i v e l y  
fe w er  " d r o p o u t s . "
A Chi s q u a r e  t e s t  was employer t o  t e s t  t h e  h y p o t h e s i s  o f  
in d e p e n d e n c e  o f  t h e  p r o d u c e r s '  p r o d u c t i o n  i n  t i m e  p e r i o d  t + 1  on 
p e r i o d  t  f o r  each  m arK e t ,  The t e s t  s t a t i s t i c  computed f o r  each  m a rk e t  
w i t h  25 d e g r e e s  o f  f reedom  was:  Mew O r l e a n s ,  1 , 6  t3 .7> N o r t h e r n
L o u i s i a n a ,  4 0 8 . 1 ;  and 'Cen t ra l  L o u i s i a n a ,  6 0 2 . 3 .  S i n c e  t h e  t h e o r e t i ­
c a l  Chi s q u a r e  v a l u e  w i t h  2 5 d e g r e e s  o r f r eedom  i s  4 4 .3  a t  t h e  ,01  B 
l e v e l ,  t h e  h y p o t h e s i s  was r e j e c t e d .  T h i s  r e s u l t  i n c r e a s e s  c o n f i d e n c e  
i n  t h e  v a l i d i t y  o r t h e  a s s u m p t io n  t h a t  " t h e  p r o b a b i l i t y  o f  moving 
from one c a t e g o r y  t o  a n o t h e r  i s  a f u n c t i o n  o n ly  o f  t h e  two c a t e g o r i e s  
i n v o l v e d . "
T r a n s i t i o n  P r o b a b l l i t i e *  f o r  Milk  P r o d u c e r s
T r a n s i t i o n  p r o b a b i l i t i e s  were  c a l c u l a t e d  a s  p r e s e n t e d  
i n  T a b l e  X I I I  from th e  d a t a  i n  Tab le  XII  which d e s c r i b e s  t h e  g rowth
1Q4
p a t t e r n  o f  each  p r o d u c e r .  The number i n  t h e  r e s p e c t i v e  c e l l s  o f  
t h e  t r a n s i t i o n  m a t r i c e s  s t a t e s  t h e  p r o b a b i l i t y  o f  a p r o d u c e r  
moving from each  o f  uhe s i z e  c a t e g o r i e s  i n d i c a t e d  on t h e  l e f t  
s i d e  o r t h e  t a b l e  t o  t h e  s i z e  c a t e g o r i e s  r e s p e c t i v e l y  i n d i c a t e d  
a c r o s s  t h e  t o p ,  ' 'o r  t h e  f i v e  y e a r  t im e  p e r i o d .
F o r  exam ple ,  t h e  p r o b a b i l i t y  t h a t  a N o r th e r n  L o u i s i a n a  
p r o d u c e r  i n  c a t e g o r y  S c i n  a  g iven y e a r  w i l l  be i n  t h e  same c a t e g o r y  
f i v e  ye; r s  l a t e r  i s  ,171233* Ih e  p r o b a b i l i t y  o f  moving to  5 & (no 
p r o d u c t i o n )  i s  .541096, and t h e  p r o b a b i l i t y  o f  i n c r e a s i n g  i n  s i z e  
t o  0^ i s  . 212329 , t o  S# i s  .068493, and t o  5^ i s  ,006849. The 
c h a n c e s  o f  a p r o d u c e r  i n  5 c g o in g  o u t  o r b u s i n e s s  i n  • ' ive y e a r s  
i s  g r e a t e r  t h a n  h i s  ch an c e s  o f  r e m a i n i n g  i n  b u s i n e s s .  The same 
t y p e  o f  o b s e r v a t i o n s  can be  made f o r  p r o d u c e r s  i n  each  c a t e g o r y  
and f o r  e ach  m arke t  from f a c i e  . I I I .
These t r a n s i t i o n  m a t r i c e s  we"e u sed  i n  t h e  model t o  s y n ­
t h e s i z e  t h e  e q u i l i b r i u m  d i s t r i b u t i o n  o f  p r o d u c e r s  amonr s i z e  
c a t e g o r i e s  t h a t  a r e  p r e s e n t e d  l a t e r .
The c h an c e s  o f  p ro d u c e r s  i n  t h e  two s m a l l e s t  a c t i v e  
c a t e g o r i e s  g o in g  o u t  o f  b u s i n e s s  i n  f i v e  y e a r s  i s  g r e a t e r  than  
50 p e r c e n t  i n  bo th  the  New O r l e a n s  and  N o r t h e r n  L o u i s i a n a  M a r k e t s ;  
s i m i l a r l y ,  i t  i s  g r e a t e r  t h a n  50 p e r c e n t  f o r  C e n t r a l  L o u i s i a n a  
p r o d u c e r s  i n  t h e  t h r e e  s m a l l e s t  s i z e  g r o u p s .  For  t h e  two l a r g e s t  
s i z e  c a t e g o r i e s ,  th e  g r e a t e s t  p r o b a b i l i t y  i s  f o r  such  f i r m s  t o  
rem ain  s t a t i o n a r y  i n  t h e i r  s i z e  c a t e g o r y ,  e x c e p t  i n  t h e  C e n t r a l  
L o u i s i a n a  M a r k e t .
Table X III . T ransition  M atrix  o f K ilk P roducers, L ouisiana M arkets, 1957, 1962
5a Sb
r.
°c Sd Se Sf
New Orleans Market
5& •957294 .001195 .008832 .020262 .01-0910 . x i  507
s b .910112 .011236 .016854 .050562 .011236
3c .641732 .01082? .126968 .197835 .021654 .000984
s d .471810 .002967 .037587 .321464 .159248 .006924
s . .293860 .008772 .109649 .473684 .114035
3f .333333 .055556 .111111 .500000
Northern Louisiana Ka rket
3a .005016 .000038 .000377 .001838 .002228 .000453
3b .6 6 6 6 6 7 .111111 .222222
3 c .541096 .171233 .212329 .063493 .006849
3d .363036 .0 0 3 3 0 0 .0 2 3102 .267327 .326733 .016502
s . .291666 .016667 .066667 . 4 1 '6 6 7
Sf .218750 .031250 .750000
( lontinued)
Table X III (Continued)
Sf
Central Louisiana Market
.923192
.323529
.710692
.5U 970
.400000
.42^572
12SS33S
.886373
.646622
.465565
.325301
.309859
.000048 
.029412 
.003145 
.001996
.000299
.013575
,003108
.002755
. OOO846 
.088235 
t3g?4& 
.027944 
.006667
.003602
.053824
.154038
.239521
.033333
Three Marketa Combined
.006762.002468 
.031674 
.125000 
.032507 
,010040
.053823
.189865
.289807
.076305
.028169
.002756
.034591
.201597
.420000
.190476
.004397
.009050
.029054
.193398
.M773
.084507
.000556
.013072  
.140000 
.380952
.000735
.'001351
.010463
.144539
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In general, the probability  of a producer going out 
of business decreases as h is  s iz e  in creases . The category with 
the sm allest probability  of going out of business i s  for the  
New Orleans and Central Louisiana producers and for the pro­
ducers on the Northern Market. The data in  Table XIII suggest 
that producers entering the New Orleans or Central Markets are 
most l ik e ly  to enter at the s iz e  range of 5  ^ (A d a i ly  base o f  
from 301 to 700 pounds). These computed tra n s it io n  p r o b a b ili t ie s  
were based on a f iv e  year time period, 1957-1962, Any producer 
on the markets in 1/62 but not on the markets in 1957 could have 
entered at any time between 1957 and 1962, These p r o b a b il i t ie s  
may be interpreted to mean that producers fire most l ik e l y  to  enter  
with an output in the s iz e  ran-*e of 3^ or, and most l i k e l y ,  to  
grow in to  category within four years a f’te r  entry. The proba­
b i l i t y  o f s im ilar  action  by producers i s  s l ig h t ly  greater for
entering the Northern Market in 3 . A lso, in  a l l  thrae markets 3 e 1
the^e i s  a greater tendency ror small producers remaining in busi­
ness to increase in s iz e  than to  remain in the same s iz e  category 
or to  decrease in s iz e .
The n u ll  hypothesis' of no d ifferen ce  in the tr a n s i­
t ion  p r o b a b ili t ie s  between markets was tes ted  by a l ik e lih ood  
o
ra tio  t e s t .  The calculated value was 1267.7* Since th is  value  
was considerably greater t  han the chi square value of 79*1 
required for s ig n if ica n ce  at the .05  l e v e l  with 60 degrees of
2por the formula used, see Chapter I I I ,  footnote  4*
10®
freedom, th t  hypothesis o f  no d ifferen ce  was not accepted. The 
t e s t  r e su lt  shows a s ig n if ic a n t  d i f rerence between markets in tha 
forces generating changes in tha s iza  of milk producing firms.
Data on established d a i ly  basa were av a ila b le  each 
y* ar 1957 througn 1962 for milk producers in both tha i.orthem  
a id Central Louisiana Markets. From th is  data, tra n s it io n  proba­
b i l i t i e s  ware computed using one ye?r time in te rv a ls  and equal 
s iz e  category ranges o f  100 pounds d a i ly  base. These probab ility  
matrices are presented in Appendix Table 15* because of a lack of 
data such ca lcu la tion s were not made *or the New Orleans Market. 
Only a few observations are noted here. In general, producers 
are most l ik e ly  to  remain in the same category from one yesr to  
the next. However, th is  does not hold true for  a l l  ca tegories .
The tran sit ion  patterns generally  were about the same 
for  the one year periods as por  the f iv e  year period, except the 
probability  o r going out o f business in one year was considerably  
l e s s  than for a f iv e  year period. Producers in the sm aller s iz e s  
are more l ik e ly  to  go out of business within one year than are 
larger  s ized  producers. However, Northern Louisiana Producers 
in  the 1,201 -  1,300  pound d a ily  base s ize  group were more l ik e ly  
to go out of business (.118644) than any other s iz e  group exceeding  
300 pounds. Producers in s iz e  category 1,101 -  1,200 had the l e a s t  
probab ility  for going out of business in a s in g le  year — .028935 
for the Northern Market; and .067416 for the Central Market.
L ouisiana's base operating plan provides an economic 
in cen tive  for producers to  increase  milk production during the
1C9
base-forming period as a means or obtaining a greater  share of 
Class I sa le s  during the oase-operating period. The r e su lts  
of th is  an a ly s is  suggest that milk producers reacted l o g ic a l ly  
to th i s  economic in c e n t iv e .  However*, the attempt of a producer 
to gain a larger  share o '  Class I s a le s  i s  of no a v a i l  unless he 
can increase h is  production r e la t iv e ly  greater than the average 
peouucer. Besides t h i s  attempt being unsuccessful in  general, 
i t  aads to the excess production and lowers the blend p r ice ,
equilibrium D istr ib u tion  of Kilk Producers
An quilibrium ui ze d is tr ib u t io n  o '  producers was 
synthesized to study the inherent tendencies in the observed 
growth patterns of ,n;lk producing firms, fable XIV. fable fIV 
a lso  contain? tne d is tr ib u t io n s  of firms observed in 1957, 1962, 
and the projected d is tr ib u t io n  'or 1972. The category o f no 
production, 3 , employed in most previous phases of the a n a ly s isnJ.
was omitted because i.t w.ns not relevant in t h i s  a n a ly s is .  The 
d is tr ib u t io n  o '  producers in absolute n>imber p-r s iz e  category  
for the same time periods are presented in Table XV.
There i s  a tendency 'or producers in the ?n.all»r cate­
gories  to decrease r e la t iv e ly  and for those in the larger  ca te ­
gor ies  to increase r e l a t iv e ly ,  Table XT/. For example, the
percent o r t o ta l  producers in category Sc decreased Trom <11 in  
1957 to 12 when in eauilibrium  in the New Orleans Market; from 
24 in 1957 to 4 when in equilibrium in the Northern Market; 'rom 
31 in  1957 to 7 when in equilibrium  in the Central Louisiana
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fable H / ,  Percentage of ta lk  Producers in inch S ize  Category
by Markets, Louisiana, 1957> 1?62 and Estimates 
for 1972 and Equilibrium
uase ope rating  
period
S ize  ca tegories
Ji 3b s = s d
c
• 5 f
New C~l-ane Mark- t
1957 — 07.76 h i . u s  u .25 09.30 00.73
1962 - 02.04 17.92 49.32 26.45 03.77
1972 - 01.52 12.84 41.80 34.83 09.01
Equilibrium - 01.44 12.03 39.61 35.33 11.59
Northern Louisiana Market
1957 — 0 1 . 43 23.93 49.67 19.67 05.25
1962 - 00 .40 08.91 34.25 43.17 13.27
1972 — 00.22 04.58 73.14 41.27 30.79
Equilibrium - 00.29 03.94 20.96 34.2S 40.53
Central Louisiana Market
1957 — 03.29 31.07 48.86 14.64 07.14
1962 — 00.67 10.97 42.54 3*.21 07.61
1972 — 0 0 .AO 06.77 31.48 45.68 15.67
Equilibrium - 00.3S 06.91 31.55 44.95 16 .21
Three Markets Combined
1957 — 05.22 35.80 44.79 12.40 01.79
1962 - 01.39 14.51 45.35 32.44 06.31
1972 — 00. 86 10.02 35.81 38.59 14.72
Equilibrium 00. SI 09.49 33.63 37.22 18.85
I l l
Market. The proportion o f  producers in s iz e  category S f  increased  
from 1 percent in 1957 to  12 percent in equilibrium  for the Nev; 
Orleans Market; from 5 percent to 4.1 percent f*or the Northern 
Louisiana Market; and from 2 percent to  1ft percent por the 
Central Louisiana Market.
I r the observed tendencies p e r s i s t ,  the d is tr ib u t io n  of  
producers in  equilibrium  xrould be such th s t  the la r g e s t  numV>er 
would be in the middle s iz e  cate 'ory, in the New Orleans
Market; in category in  the Central Louisiana Market; and in  
the la r g e s t  category, S f ,  in the Northern Louisiana Market. In 
general, the proportion o f producers in  s iz e  ca tego r ies  2^ and 
3 decreased, r e la t iv e ly ,  and the proportion in S and Sf in -  
creased, r e la t iv e ly ,  through out the observation and projection  
periods.
A s im ila r  d is tr ib u t io n  pattern was r e f lec ted  in the 
absolute number of producers as shown by tne proportionate d i s t r i -  
oution. The number o f producers holding a base on the Mew Orleans 
Market decreased from 2,451 In 1957 to  1,909 in  1962, Table XV. 
The same number, 1,909 was estimated ror 1 9 7 2  and increased only  
s l i g h t l y  to 2,004 for an enuilibrium con d ition . The number o r 
base holding producers on the Northern Market decreased from 
610 in  1957 to  5^5 in  1962; the number declined further to  45# 
in 1972, and then increased s l i g h t l y  to  4-61 in  equilibrium .
The g rea tes t  estimated d ec lin e  in number o f producers, 
both r e la t iv e ly  and a b so lu te ly ,  occurred in  the Central Louisiana
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Table XV* Umber of Milk Producers per S ise Category, by Markets, 
Louisiana, 1957, 1962 and Estim ates fo r  1972 and 
Equilibrium
Base operating 
period
Sise categories Total
»a *b 3e Sd 3. 3f
----------  Number -  -
New Orleans Market
1957 — 178 1,016 1,011 228 18 2,451
1962 — 39 342 951 505 72 1,909
1972 — 29 245 798 665 172 1,909
Equilibrium — 29 241 794 708 232 2,004
Northern Louisiana Market
1957 — 9 146 303 120 32 610
1962 — 2 45 173 218 67 505
1972 — 1 21 106 189 141 458
Equilibrium — 1 18 97 158 187 461
Central Louisiana Market
1957* — 46 435 684 205 30 1,400
1962* — 7 114 442 397 79 1,039
1972 — 3 51 237 344 118 753
Equilibrium — 3 49 223 317 114 706
Three Markets Combined
1957 — 233 1,597 1,998 553 80 4,461
1962 — 48 501 1,566 1,120 218 3,453
1972 — 27 313 1,119 1,206 460 3,125
Equilibrium** 26 303 1,075 1,190 603 3,197
*Data were not ava ilab le  fo r  a small number of ind iv idual 
producers. Tbs number per category was estim ated by m ultiplying 
the percent in  each category, (of the data availab le  on ind iv idual 
producers) times the to ta l  number of producers reported fo r  the 
market in  January adjusted  to correspond te  the current market area .
**The number per category may not equal the sum of the 
o ther markets because these estim ates were based on the tra n s i tio n  
m atrix fo r  the th ree  markets combined.
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Market. The number o f  producers decreased 26 percent between 1957 
and 1962, or from 1,400 to 1 ,039 . Only 753 were estimated For 
1972 and a further dec line  to 706 was indicated for equilibrium. 
Although the r e su lt s  ind icate  a continuous chance o r producers 
among s iz e  ca teg o r ie s ,  including entry and e x i t ,  the t o ta l  number 
for equiliorium was approached c lo se ly  in 1962 in the New Orleans 
Market and would be almost id e n t ic a l  with the number req>iired for  
equilibrium in the Northern Louisiana Market by 1972.
The number of producers per s iz e  category for 1972 and 
equilibrium was estimated for the Northern and Central Louisiana 
Markets by using the tran sit ion  matrices derived on the basis  of  
equal s iz e  categories l im it s  and using one year as the time in ­
terv a l rather than f iv e  years, Appendix Table 16. The correspond­
ing r e la t iv e  d is tr ib u t io n s  are presented in  Appendix Table 17.
Such estim ates were not made for the New Orleans Market because, 
as mentioned e a r l ie r ,  the necessary data were not a v a i la b le .  The 
pattern o f  changes estimated by t h i s  approach was e s s e n t ia l ly  the 
same as those estimated previously from the unequal s iz e  category  
ranges and a f iv e  year time in te r v a l ,  Tables XIV and XV; however, 
the number o f producers estimated by th is  procedure was greater  
than the estim ates presented e a r l ie r .  For example, 509 producers 
were estimated in the Northern Market in  1972 rather than 458; 
l ik ew ise ,S 97  was projected for the Central Market in 1972 rather 
than 753.
1 H
The d i f f e r e n c e  i n  t h e  t o t a l  number o f  p r o d u c e r s  e s t i ­
mated r o r  “u t u r e  t im e  p e r i o d s  by u s i n g  d i f f e r e n t  t im e  i n t e r v a l s  
i s  n o t  e x p l a i n e d  f u l l y  by t h i s  s t u d y .  However,  t h l c  s t u d y  
does  i n d i c a t e  t h e  d i f f e r e n c e  i n  t h e  p r o j e c t e d  number o f  p r o d u c e r s .  
One may h y p o t h e s i z e  t h a t  t h i s  phenomenon i s  e x p l a i n e d  by th e  
f a c t  t h a t  t h e  d e r i v e d  t r a n s i t i o n  m a t r i c e s  based  upon one y e a r  
t im e  i n t e r v a l s  p r o v i d e  b e t t e r  e s t i m a t e s  b e c a u s e  o f  t h e  l a r g e r  
number o f  o b s e r v a t i o n s .  An a l t e r n a t i v e  h y p o t h e s i s  i s  t h a t  s i n c e  
some p r o d u c e r s  ware on t h e  m a rk e t  some y e a r s  be tween 1957 and 
1962 bu t  n o t  i n  1957  n o r  1962 ,  t h e i r  movements were o n l y  o b s e r v e d  
by u s in g  one y e a r  t im e  i n t e r v a l s ,  and t h u s  a c c o u n t s  r o r  t h e  
d i f f e r e n c e  in  t h e  e s t i m a t e s .  S i n c e  t h i s  q u e s t i o n  i s  n o t  f u l l y  
e x p l a i n e d ,  i t  s u g g e s t s  an a r e a  f o r  f u t u r e  r e s e a r c h  i n  m e thodo logy .
n o b i l i t y  o f  K i l k  P r o d u c e r s
The d a t a  i n  trie t r a n s i t i o n  m a t r i c e s ,  Table X I I I ,  
s u g g e s t  t h a t  m i lk  p r o d u c e r s  a r e  r a t h e r  m ob i le  and i n d i c a t e  th e  
d i r e c t i o n  of  t h e i r  movements .  Data  v d th  r e s p e c t  t o  t h e  mean 
number o f  y e a r s  s p e n t  i n  a  s p e c i f i c  s i z e  c a t e g o r y  by an  a v e r a g e  
p r o d u c e r  i s  p r e s e n t e d  i n  T ab le  XVI. Tne mean l i f e t i m e  o f  ' ' i rms  
i n  c a t e g o r y  S was o m i t t e d  from th e  T a b le  b e c a u s e  t h e  number o f  
p o t e n t i a l  e n t r a n t s  was e s t i m a t e d  baeed  on t h e  a s s u m p t io n  t h a t  a l l  
fa rms a r e  p o t e n t i a l  d a i r y  f a r m s .  T h i s  d e c i s i o n  t o  o m i t  Sa  was 
made i n  s p i t e  o f  t h e  f a c t  t h a t  i t  ' ^ ju ld  be t e m p t i n g  to  i n t e r p r e t  
such  an e s t i m a t e  a s  an i n d i c a t i o n  o r  m e asu re  o f  t h e  d e g r e e  of
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Table XVI, Mean Lifeti.-.e o'* a Milk producing *\t i t  Si?*  
Category, Louisiana Markets, 1I5V_o2
Kean l i f e t im e  ( f iv e  y e ir s )  
biz*  1957-62 P e r fe c t ly
category averege ir.obile market Rati c
New Orleans Market
3b 1 .0 1 .0 1 .0
3c 1.1 1 .1 1 .0
s d 1.5 1 .7 0 .9
3« 1.9 1.5 1 .3
5 f 2 .0 1.1 1 .3
°b
S c
Jd
3*
3 f
3 c
3d
S .
s b
3d
Sf
Northern Louisiana Market
1 .0 1 .0 1 .0
1.2 1 .0 1.2
1 .4 1 .3 1 .1
1 .7 1.5 1 .1
4 .0 1 .7 2 .4
Central Louisiana Market
1 .0 1 .0 1 .0
1 .2 1.1 1.1
1.3 1 .5 0 .9
1 .7 1 .8 0 .9
1 .6 1.2 1 .3
Three Markets Combined
1 .0 1 .0 1 .0
1.1 -1 .1 1 .0
1.4 1.5 0 .9
1.8 1 .6 1 .1
2 .4 1.2 2 .0
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barrier  or r e s t r ic t io n  to entry. Therefore, the mean l i f e t im e  
for pirms in the p e r fe c t ly  mobile markets, as shown in Table 
\'!1, were computed from the normalized equilibrium  Vector K so 
that they would be comparable to the average l i f e t im e  o f milk 
producing firms ooserved operating in the  markets,
A ra tio  was computed showing the r e la t io n sh ip  between 
the observed mean l i fe t ir n -  of producers in s p e c i f i c  s iz e  ca te­
gor ies  to chat expected in corresponding s i z e  categories  under 
the concept o f  a p e r fe c t ly  mobile market. The in terp re ta tion  
of th is  r a t io  would be that as t h i s  r a t io  approaches one, the 
observed mean l i ' e t im e  of firms in given s iz e  ca tegories  ap­
proaches that of the p er fec t ly  mobile market. The data in d ic a te  
that producers of each s iz e  group were h igh ly  mobile and c lo s e ly  
approximated that o f a p e r fe c t ly  mobile market, f'oreov-r, there  
was l i t t l e  d if fe re n c e  in the observed mean l i f e t im e  of firms between 
s iz e  categories  and between markets. There were no n oticeab le  
d iffe re n c es  in the m ob il ity  whether the computations were ’■"'ased 
on one year time periods and eoual s iz e  category ranges (Appendix 
Tcble IB), or a f iv e  ye r time period and unequal s iz e  ca te g o r ie s ,  
(Table XVI),
A lso , the market m obility  in d ices  'or  dairy farmers, 
ranging in  1957 from 98*9 for the No ■"them Market to 118,5 In the  
Central Market, in d ica te  that milk producers were h igh ly  mobile, 
Table XVII. The projected in d ices  in d ica te  a tendency for only  
a s l ig h t  decrease in  t h i s  m o b ility . An equilibrium condition
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would r e f le c t  a market mobility index of 90 . 6 , 101 .1 , and 59,4 
for the New Orleans, Central, anu Northern Louisiana markets, 
resp ec t iv e ly .  These r esu lts  suggest that the market structure  
of milK producers w i l l  continue to be highly mobile.
Table XVII, Index o f  Market M obility for Milk Producer*, 
Louisiana Markets, 1957, 1972 and icu ilibr iu m
Market
Index o r m obility
1957 1972 flouilibrium
New Orleans 110.2 91.6 90.6
Nor hem Louisiana 98.9 65.4 59.4
Central Louisiana 118.5 101.0 101.1
Three Markets Combined 105.9 86.5 84.7
PkODUCaH OOQP^ OUTVSS
I t  i s  generally  considered that producers — farmers — 
in th e  ag r icu ltu ra l sector of the economy operate under conditions  
r e f lec ted  by the model of pure competition. The question may be 
ra ised , what do the Quantitative measures o'* th is  study r e f le c t  
with respect to  the structure o f  Louisiana milk markets.
The previous an a lys is  in d ic a te s ,  among other th in g s ,  
that: ( l j  there were many milk producers in each market;
(2) the s iz e  of any individual milk producing firm was not 
large enough to have a s ig n if ic a n t  e f f e c t  on the t o t a l  market 
supply of milk; (3) the m obility  o f  milk producers was
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approximately the same as that expected under the concept a* a 
" perfectly  mobile market;" (h) the averaxe chance o'* a producer 
remaining in production more than f ive  years was only about 50-50; 
{>) there appeared to be no s ig n if ic a n t  r e s tr ic t io n  to  entry; and 
(6) obs ervationa in the market in d ica te  that milk i s  homogeneous 
as sold by producers to  handlers. Therefore, i t  may be concluded 
that the market structure in  wnich milk producers op*rate has the 
c h a r a c ter is t ic s  of pure competition. Thus, i t  appears that in d iv i ­
dual producers would have very l i t t l e  e f f e c t iv e  bargaining power.
Do producers, v.dth l i t t l e  or no market power, faced 
with a market in  wider monopolistic elements are present have any 
means of developing countervailing power? One method u t i l i z e d ,  
to a lim ited  extent in Louisiana, i s  the producer cooperative.
A complete ana lysis  of milk producer cooperatives in  
Louisiana is  beyond the scope o r th i s  study, however, they 
should be recognized as a factor in  the market structure of the 
dairy industry in  Louisiana, ."elected ractors which a f fe c t  the 
bargaining position  of milk producers w il l  be examined. This 
a n a ly s is  w i l l  deal with those milk producer bargaining coopera­
t iv e s  o f f i c i a l l y  recognized by administrators of governmental 
milk marketing orders.
Three milk producer bargaining cooperatives in Louis­
iana were o f f i c i a l l y  recognized in January, 1957* The number
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of  producer cooperatives had increased to  four by January, l t:62. 
This increase  in number resu lted  from & merger of two coopera­
t iv e s  and the organization  o f  two ad d ition a l ones. Membership of  
cooperatives increased from 1,1?/+ in  January, 1957 to  2 ,230 in  
January, 1962, or an increase of 91 percent, Table XVIII. Only 
25 percent of a l l  milk producers were cooperative members in  
January, 1957, while 63 percent were members in  January, 1962, 
Cooperative members contro lled  about one-fourth o f  the t o t a l  
in ilk supply in  January, 1957 and 63 percent in January, 1962.
These data in d ica te  that the bargaining p os ition  of milk pro­
ducers was enhanced through producer organ ization . Evidence o f  
increased market power was r e f lec ted  by the fa c t  that in  recent  
yeara cooperatives negotiated  with handlers for premiums over  
the Class I milk price  e stab lish ed  by fed era l order for  the New 
Orleans Market, Producer cooperatives negotiated  with milk 
handlers in the New Orleans Market for  a Class I price o f *5.90  
per hundred founds of milk with four percent b u tte r fa t  for the  
months of May through September, 1957. During th i s  tim e, the 
fed era l order price ranged from 5.75 to 1 5 .7 2 . A lso , a Class I 
price o f  C6.00 per hundred pounds of milk at four percent but­
t e r f a t  t e s t  was negotiated  for the months of August, 19 5  ^ through 
August, 1959t during which time the federal order price averaged
Table XVIII, ' .Xur.be r 0 
zations,
f Producers 
Louisiana,
and Volume of Pi Ik Marketed by Mem. 
January 1957 and 1962
bers of Cooperative C ^ an i-
Xilk Producers Producer Receipt s
Year
State
to ta l
Cooperative
members
Coop, members 
as percent of 
t o t a l
State
to ta l
Cooperative
members
Coop, members 
as percent of  
to ta l
\T umber Percent Thousand Pounds Percent
1957 4 , 6a 1,174 25.3 64,724 15,719 24.6
1953 4,471 2,193 49.0 59,225 2 6 ,715 45.1
1959 4,161 2,293 55.1 62,339 37,056 61.4
I960 3,914 2,071 52.9 66,36? 32,775 49.0
1961 3,749 2,401 64.0 74,623 46,356 62.3
1962 3,537 2 ,230 63.3 70,293 43,939 62.6
Source: Louisiana Annual Milk Marketing 'Import. (D ivision  or ’' ilk  Tasting,
Louisiana Dspartmsnt o f  Agriculture and Immigration, 1957 »nd 1962); 
and Records o f  Milk Producer Cooperatives, rranklinton, L a'ayette , 
Shreveport, and Oaton Rouge, Louisiana.
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3*5»72 per month. Producer cooperatives were instrumental in  
obtaining & federal milk marketing order for  Northern Louisiana 
in  1955* and s ta te  milk marketing orders for  a l l  areas o f  
Louisiana in  1?60. A lso , they have obtained changes in the milk 
marketing orders which were b e n e f ic ia l  to  producers.
Structural niaract e r i s t i c s  as r e f le c te d  by Individual  
producers in d ica te  that milk production as such i s  carried on 
under conditions of pure competition. However, producers recog­
n iz in g  that organization  i s  e s se n t ia l  for them to obtain market 
power, have developed a counterva ilin g  power in the market through 
cooperative bargaining a sso c ia t io n s .
^Louisiana Annual Milk Marketing lep o r t .  1957-59. 
(D iv is ion  o f  Milk T est in g , Louisiana Department o f  A griculture  
and Immigration); and Oompilation o f  S t a t i s t i c a l  M aterial for 
the New Orleans. Louisiana Marketing Area January. 1957 Through 
August. 1961. (New Orleans, Louisiana: O ffice  o f  the  Market
Adm inistrator).
CUAPI ,R V
JOTilAAY
r i rv . s  i n  th e  f l u i d  m i lk  i n d u s t r y ,  i n c l u d i n g  t h o s e  c l a s s e d  
as :;dlK h onr i le r s  and p r o d u c e r s ,  a d j u s t  t h e i  r s i z e  or s c a l e  o f  
o p e r a t i o n  i n  respons  e to  such * c o - u , i "  and envi r a g m e n ta l  '’a c t o r s  
t $  change.* ; r  p i  : * s ,  goverorne.n t  s u p p o r t  p ro g ram s ,  a rid t echno logy*  
In - e n e r a i ,  the  number o '  ' i r i t i s  Ln bo th  segm ents  o f  the  i n d u s t r y  
has oe«n d e c r e a s i n g  Ln each m i lk  marke t  a m  t h r o u g h o u t  L o u i s i a n a .  
As might be e x p e c t e d ,  the  a v e r a g e  s i z *  o f  f i rm  has  b<-en i n c r e a s ­
in g  d u r i n g  t h e  l a s t  d e c a d e .
Ihe p r im ary  p u rp o se  of t h i s  s tu d y  v: e . 3  t o  d e s c r i b e  and 
a n a ly z e  c e r t a i n  s t r u c t u r a l  chanees  in  bo th  t h e  milk  h a n d l i n g  
and mill: p ro d u c in g  f i rm s  o p e r a t i n g  ‘n tne / t r i o u s  L o u i s i a n a  f lu id  
milk mantel. a r e a s .  Loth trie p r o d u c t io n  and d i s t r i b u t i o n  segments 
were a n a ly z e d  in  te rms  o f  t h e  number «nd s i r e  d i s t r i b u t i o n  o f  
'> p=.s and ir. the  g rowth  p a t t e r n s  o f  firms. b s t i m a t e s ,  o r  p ro ­
j e c t i o n s ,  were made o '  t h e  s t r u c t u r e  o f  fir*Ts (and o '  th e  indus t ry / )  
i n  f u t u r e  t ime p e r i o d s  and —  in  e u u i l i b r l u m .  A l s o ,  i n d i c e s  of 
m o b i l i t y  and mean l i f e t i m e  were derived ' o r  firms in  the industry  
as  a m easure ,  in  p a r t  a t  l e a s t ,  of t h e  future s t a b i l i t y  o f  the  
s i z e  d i s t r i b u t i o n  o f  r e m a in in g  f irms.
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Audited data used in th is  : tudy v:?n obtained rrom 
administrators o f the respective Pederal and State ’’i lk  "a r a t ­
ing Orders in Louisiana. Supplemental data were obtained from 
certain  dairy oooperatives, State Experiment Station  publications,  
and other sources. The Markov process was employed as the ma^ .or 
a n a ly t ica l  teclnique in the quantitative  ana lysis  o f the data.
Since the e f f e c t s  o f business concentration are most 
s ig n if ic a n t  in lo c a l  markets, Louisiana was divided into three  
marketing areas por tn is  a n a ly s is  in accordance with those of  
regulatory agencies. These markets were referred to in  t h i s  
study as the New Orleans, Northern, and Central Louisiana Markets.
Milk Handler Segjnent. In the handler segment of the 
industry, two d if fe re n t  measures of firm s iz e  were investigated  
in  e s ta b lish in g  the unit '’or measuring s i z e .  They were (1) vo l­
ume of packaged f lu id  milk s a le s ,  and (w) t o t a l  milk s a le s .
./rov.'th patterns o f  Louisiana f lu id  milk firms were e s s e n t ia l ly  
the same, under e ith e r  measure o f  s iz e  considered. The volume 
of packaged rlu id  milk t-ales 'were used as the measure o r '*irm 
s iz e  for  tn is  study because i t  i s  the principal ’om in  which 
milk in  Louisiana was so ld .
A highly s ig n if ic a n t  correlation  was found between 
January sa le s  and to ta l  annual sa le s .  Therefore, a f irm 's sa le s  
during the month of January, which were more read ily  ava ilab le  than 
to ta l  annual s a le s ,  were used as an ind icator  of the s iz e  of the 
firm for the year.
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R ela tive ly  Tew handlers operated in each market. The 
three la rg e s t  f i r a  accounted for over $0 percent, and the  s ix  
la rg est  rirms accounted for over 7:J percent of the packaged ' lu id  
•rdlk sa le s  in a l l  three markets.
To observe the growth o'* f i r e s  aji.ong s i r -  ca tegories ,  
eacn firm was c la s s i f ie d  in to  a r b itr a r i ly  defined d iscr e te  s iz e  
ranges. The category in terv a le  were unequal. The absolute width 
was grsa t-r  for la rg er  than for smaller firms. Transition proba­
b i l i t i e s  were calculated for f i rms in er cv s iz e  category and in 
each market. 3ueh p r o b a b ili t ie s  provide in s ig h t  into  the dynamic 
aspects o f the flu id  milk markets, as re f lec ted  by the chances in  
firm s i z e .
There was a tendency for firms to move into the large"  
s iz e  categories over time. Por example, while one-third of the 
fir:us in tr.e F.:crth»m  M rket sold l e s s  than 101 thousand pounds 
of rluid milk p-r month in 1756, i t  was estimated that only
eight percent of the f im s  would be in that cat-gory by 1>72 and
non- v:oulc be that sruall in equilibrium. During 1156, one- 
f i  ftu o f the firms operating in th.\t market had sa le s  volume 
of rrora 751 thousand to three m illion  pounds per month. Thirty-  
eight Dercent of the projected firms in the Northern Louisian* 
market v,rould be in that s ize  group by ly72 , and at long-run 
equilioriu.il two-thirds o f  the firms v/ould have sa le s  in  that 
ranye.
At equilibrium, a l l  f i m s  in the Hew Orleans and
northern Louisiana Markets would be in the two la rg e s t  categori e s ,
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and S^. In f a c t ,  the la rg e s t  percentage o f  firms would be in  
s i z e  group in  a l l  markets. This d is tr ib u t io n  would be approached 
by 1972.
A s ta b le  condition would tend to e x i s t  as firms approach 
the larger  s i z e  c a te g o r ie s .  Factors most l i k e l y  to  d isrupt t h i s  
s t a b i l i t y  would, perhaps, be entry of a new firm by purchase or 
merger, or an expansion o f  market s a le s  area.
Over the long run, the model estim ates that the trend to  
sm aller absolute  number of firms w i l l  continue. Twenty-one per­
cent fewer handlers in  the three markets combined are projected  
by 1972 than were operating in  1956, lea v in g  an estim ate o f  only  
60 milk handlers in Louisiana by 1972. This represents a de­
crease o f  13 firms from the number in  operation during 1956. 
S ix ty -th r ee  percent of the firms operating in  1972 would be in  
the la r g e s t  three c a t e g o r i e s .  In absolute  terms the la r g e s t  
number o f  milk handlers in any one s iz e  category would be 17 in
S_. T h irty -e ight firms would be in  s i z e  ca tegories  la rg er  than
5
or have f lu id  milk s a le s  exceeding 4 )0 thousand pounds per 
month. Only e igh t firms would be in  S^, l e s s  than 100 thousand 
pounds per month.
There was a wide d iv e r s i t y  in  the average number of  
years firms remained in  d if fe r e n t  s iz e  ca tegories  within and be­
tween markets. But, in  general, the larger  firms were estimated 
to  be l e s s  mobile and the medium s iz e  firms more mobile than the  
sm aller  firm s.
126
Market n o b ili ty  ind ices —■ which give the re la tio n sh ip  
of the m obility  of fin es  in  se lected  t in e  periods to  the m obility  
of firm s unier the  concept of a p e rfec tly  mobile s tru c tu re  - -  
suggest th a t the estim ated s tru c tu re  fo r  1972 would be considerably 
more r ig id  than was observed in  1956. Also, the market m obility  
ind ices fo r 1956 were about twice as great as those estim ated fo r  
equilibrium . The index of market m obility  fo r  the th ree  markets 
combined was estim ated a t 16 fo r 1956, 11 for 1972 and 9 fo r  
equilibrium* The index of market m obility  was g re a te s t fo r  the 
Northern Market and sm allest fo r the New Orleans Market. These 
indices ind ica te  the market s tru c tu re  to  be q u ite  r ig id .
Apparently, the re  was a strong tendency fo r the  f lu id  
milk handlers to  g rav ita te  towards the la rg e r  s ise  ca teg o ries .
The tra n s i t io n  of f im s  to  the la rg e r  s ize  ca tegories together 
w ith the decrease in  firm m obility  ind ica te  th a t  the economic 
p u ll fo r  a f i r *  to  change size  decreases as the firm becomes 
la rg e r , or reaches a la rge  size  p la teau . This phenomenon e lse  
re su lts  in  a more r ig id  market s tru c tu re .
In summary there was a tendency fo r  small f im s  to  get 
sm aller or go out of business and the re  was a tendency fo r la rg e r  
f im s  to  become la rg e r  over tim e. The p ro b ab ility  of a firm going 
out of business decreased as the firm  increased in  size* The 
chances of going out of business were remote fo r f im s  whose 
packaged f lu id  milk sa le s  were g rea te r than 400 thousand pounds 
per month* Also, the hypothesis th a t  the tra n s i t io n  p ro b a b ilitie s  
would be s ig n if ic a n tly  d if fe re n t between markets was not accepted.
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P r o d u c e r  Segment , Pounce o f  e s t a b l i s h e d  d a i l y  b a se  was 
used  to  measure  t h e  s i z e  o f  m i lk  p r o d u c e r s .  A t im e  p e r io d  o f  
" iv e  yea<-s, 1957-1962 ,  was used  t o  o b s e r v e  t h e  growth p a t t e r n  o f  
each p r o d u c e r  among s i z e  c a t e g o r i e s .  The s i z e  c a t e g o r i e s  were 
u n eq u a l  and d e f i n e d  to  p r o v id e  " o r  a p r a c t i c a l  r e p r e s - n t a t i o n  o f  
t h e  range  o f  o p e r a t i o n  e x i s t i n g  Ln the  r e s p e c t i v e  m arke t  a ^ e a s .
The a v e r a g e  number o f  y e a r s  a p r o d u c e r  rem a ined  Ln any 
s i z e  c a t e g o r y  w:-s v e r y  s m a l l ,  Cn t h e  a v e r a g e  t h e r e  was o n ly  a  
5 j - 5  J  cnance  t h a t  a p r o d u c e r  would remain in c o n t i n u o u s  p ro d u c ­
t i o n  o v e r  a f ive  ye.- r  p e r i o d .  A l s o ,  t h e r e  was a r a p i d  t u r n o v e r  
oT p r o d u c e r s  in  each m a r k e t .  Of t h e  2,- 51 p r o d u c e r s  in  t h e  N-v 
O r l e a n s  Market in  1957 ,  56 p e r c e n t  were n o t  o p e r a t i n g  by 1962. 
oetween 1957 and 1962 t h e r e  were o n l  9^5 p r o d u c e r s  t h a t  r e m a in e d  
in c o n t i n u o u s  p r o d u c t io n  f o r  t h e  New O r l e a n s  M a r k e t .  D u r in g  t h a t  
p e r io d  l , j 6 4  f i r m s  w i t h  a base  in 1957 q u i t  p r o d u c t i o n  and 872 
new f i r m s  g a ined  b a s e s  f o r  t h a t  m a r k e t .
The same general ,  r e l a t i o n s h i p  e x i s t e d  ro r  the  o t h e r  two 
m a r k e t s .  F i f t y - s e v e n  p e r c e n t  o f  t h e  O n t r a l  Market p ro d u c e r s  
h o l d i n g  a b a se  i n  1957 had rone  o u t  of  b u s i n e s s  by 1962. The 
t u r n o v e r  o f  p r o d u c e r s  was no t  q u i t e  a s  rr e a t  f o r  t h e  N o r th e r n  
M ar k e t ,  where o n ly  39 p e r c e n t  o"  th e  p r o d u c e r s  w i th  a b a se  i n  
1957 were n o t  on t h a t  m a rk e t  i n  1962 .
The p r o b a b i l i t y  o f  p r o d u c e r s  w i th  a d a i l y  b a se  o f  l e s s  
th a n  101 pounds r e m a in in g  i n  b u s i n e s s  more th a n  f i v e  y e a r s  was q u i t e  
s m a l l .  T h e i r  p r o b a b i l i t  o f  e x i t  was g r e a t - r  t h a n  , 9 0  f o r  e ach  
marKet.  The p r o b a b i l i t y  o f  a p r o d u c e r  g o i n g  o u t  o f  b u s i n e s s
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d e c r e a s e d  a s  i t s  s i z e  i n c r e a s e d .  In  b o t h  the  Few O r l e a n s  and 
d e n u ra l  l a r k e t s ,  birrns i n  t h e  s i z e  ra n g e  from 701 t o  1 ,5 0 0  pounds 
d a i l y  b a se  were l e s s  l i k e l y  t o  go o u t  o p b u s i n e s s  In r i v e  y e a r s  
th a n  f i r m s  i n  any o t h e r  s i z e  r a n g e .  On t h e  o t h e r  hand ,  p r o d u c e r s  
w i t h  ove r  1500 pounds d a i l y  b a se  on t h e  n o r t h e r n  L o u i s i a n a  I ' a r k e t  
ware l e s s  l i k e l y  t o  go o v t  o f  b u s i n e s s  in  r1ve  y e a r s .  I r r e s p e c ­
t i v e  o f  th*  f i r m ' s  s i z e ,  i p i t  remained  i n  b u s i n e s s  i t  was more 
l i k e l y  to  i n c r e a s e  t h a n  t o  d e c r e a s e  in  s i z e .
I t  war p o s s i b l e  to  o b s e r v e  movements o r p ro d u c e r ?  among 
s i z e  c a t e g o r i e s ,  u s i n g  .ins y e a r  t im e  i n t e r v a l s ,  r o r  p r o d u c e r s  in  
the  .no r the rn  and C e n t r a l  L o u i s i a n a  M arke ts  f o r  y e a r s  1957 th r o u g h  
1 ^ 2 .  I’r a n s i . t i  on p r o b a b i l i t i e s  c a l c u l a t e d  f o r  e c u a l  s i z e  c a t e ­
gory r a n g e s  o f  lOO ^ounus d a i l y  b a se  and one y e a r  t im e  i n t e r v a l e ,  
showed e s s e n t i a l l y  t h r  same growth p a t t e r n s  a s  t h o s e  r e f l e c t e d  by 
th e  p r o b a b i l i t i e s  computed **rwi t h e  u o e y u a l  c = t e g o r y  r a n g e * ;  and a 
f i v »  y e a r  t ime  i n t e r v a l .  P r o d u c e r s  i n  t h e  s i z e  ran.-e prom 1 ,171  
to  1 ,2 0 0  pounds d a i l y  base  had t h e  l o w e s t  p r o b a b i l i t y  o r going  
o u t  o f  b u s i n e s s  w i t h i n  a y e s r .  F o s t  o r t h e  new p ro d u c e r s  t h a t  
e n t e r e d  t h e  m ark e t  d i d  so w i th  a d a i l y  br.se in  the  JO'I to  600 
pound s range  .
i h e r e  wsr. a t e n d e n c y  f o r  t h e  d i s t r i b u t i o n  o p p r o d u c e r s  
to  s h i f t  t o  t h e  r i g h t ,  o r  p r o p o " t i .  r , - t e l y  i n t o  l a r g e r  s i z e  c a t e ­
g o r i e s .  For  exam ple ,  th e  p e r c e n t a g e  o p p r o d u c e r s  i n  t h e  c a t e - o r y  
range  from 101 to  3^0 pounds d a i l y  b a se  d e c r e a s e d  from 41  i n  1957 
t c  12 f o r  e u u l l i b r i u m  i n  t h e  Few O r l e a n s  Laricet; and from 74 i n
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1957 t o  4 r e s p e c t i v e l y  in  th e  N o r t h - m  M ark e t ;  and from 31 i n  1 /5 7  
t o  7 f o r  e q u i l i b r i u m  i n  t h e  O e n t r a l  M a r k e t ,  between 1557 and th e  
p r o j e c t e d  e q u i l i b r i u m ,  t h e  p e r c e n t a g e  o '  p r o d u c e r s  w i th  * d a i l y  
L i s s  exceed  in . ;  1 ,5  JO pounds i n c r e a s e d  from 1 p e r c e n t  to  12 p e r ­
cen t  in  \>w O r l e a n s ;  drum 5 p e r c e n t  to  41 p e r c e n t  ' o r  M o"them  
L o u i s i a n a ;  and from 2 pence  it t o  16 p e r c e n t  o r  th e  G e n t r a l  
o r x e t  i t r e a .
I '  Li.e o ose rved  t e n  : e r . c l - r  p e r c i  s t ,  lien t h *  p r o j e c t e d  
t h e o r e t i c a l  e . u i l i b r i u j  a ?  o b t a i n e d ,  t h e  l a r g e s t  p e r c e n t s  -e of  
t h e  p r o d u c e r s  would o -  in  th e  i a i l y  has*  si  ?• r a n e e  o '* ' rom  321 
t o  7 JO pounds Li  t h e  Maw Orl  »ans Me rke t ; ?01  t o  1 , 5 0 9  poun' s in 
t l . e  l e n t - a l  i . i - r v . e p j  o v e r  poun e -n t h e  " o " t h - m  M'-rk*t,
: .heti i*" computed or. a p e rc -n ta - -*  o r  a b s o l u t e  number 
o a s i s ,  t i i -  d i s t r i b u t i o n  c '  p r o d u c e r s  snowed t h e  same p a t t e r n .
‘ir.e t o t a l  nu o s r  o '  p r o d u c e r s  i n  t h e  New CW- '-ns  K e r ( » t  d®cr»°s*d 
from 7 ,  j l  in 1757 t o  1,725 Ln 1 / 1 2 ,  i’r - sane  number,  I , ? 99 ,  was 
es t i .n -  t - d  f o r  1972 and i t  was e f  : mated t h . r t  2,'J'J4 f i  m s  would b -  
r e u a i r e d  ' o r  e q u i l i b r i u m  in t h a t  m a r k e t .  The number o f  ' i rm ?  ' o r  
t:.e ho t n - m  K a rket. d e c r e a s e d  from 610 in  1957 t o  505 i n  1962,
The number was e s t i m a t e d  t o  d e c l i n e  to  457 in  l ' ;72  and t h e n  i n ­
crease sii > . t l y  t o  461 Tor e q u i l i b r i u m  c o n d i t i o n s .  Th* number o f  
p r o d u c e r s  i n  th® l e n t r a l  L o u i s i a n a  Market  ner 1 , 4 0 0  in  1?57* lb® 
number vras e s t i m a t e d  to  be o n ly  ab o u t  h a l '  t h a t  many, 753, by 
1972 .  A f u r t h - r  d e c l i n e  t o  706 was e s t i m a t e d  f o r  e q u i l i b r i u m .  
A l though  t h e  r e s u l t s  i n d i r r . t e  a c o n t i n u o u s  change  o '  p r o d u c e r s
among ca tego ries, including en try  In to  and e x it from the markets, 
the t o t a l  number fo r  equilibrium  was approximately reached fo r the 
New Orleans Market ln  1962, and would be a tta in e d  by 1972 in  the 
Northern Market, A lso, en try  in to  and e x it  fro* the markets i s  
l ik e ly  to p e r s is t .
The average number of years producers remained in  a sp ec ific  
s ise  category was approximately the same between categories w ith in  
and between m arkets. The ind ices of market m obility  ind ica te  th a t 
milk producers are h ighly  m obile. The market m obility  ind ices fo r 
1957 ranged from 96,9 fo r  Northern Louisiana to  118,5 fo r  Central 
Louisiana, The equilibrium  m obility  in  re la t io n  to  a p e rfec tly  
mobile market was 90.6 percent fo r the New Orleans Market; 101,1 
percent fo r  the Central Louisiana Market; and 59*4 percent fo r  the 
Northern Louisiana Market,
In equilibrium , milk producers in  the New Orleans Market 
would be 90.6 percent as mobile as producers under the conoept of 
a p e rfe c tly  mobile m arket. This index would be 101,1 and 59,4 fo r 
the Central and Northern Louisiana Markets, re sp ec tiv e ly . Recog­
n ising  th a t o rgan ization  i s  e s se n tia l  fo r  them to  obtain  market 
power, producers have organised in to  bargaining cooperatives. There 
were th ree  o f f ic ia l ly  recognised producer cooperatives in  Louisiana 
ln  1957 and four in  1962, In 1957* 25 percent of the producers in  
Louisiana markets were members of cooperatives and they con tro lled  
about one-fourth of the  to ta l  milk production. By 1962, 63 pereent 
of the producers were cooperative members and co n tro lled  about two- 
th ird s  of the milk produced lo c a lly .
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CONCLUSIONS AND IMPLICATIONS
Handler Segment. As ind icated  e a r l ie r ,  th is  study showed 
th a t the s tru c tu ra l  c h a ra c te r is tic s  of the  handler segment of 
Louisiana B ilk markets correspond to  the th e o re tic a l  concept of 
oligopoly as presented in  Chapter I I .  F u rther, the  p ro jec tions 
suggest th a t s tronger m onopolistic elements are l ik e ly  in  the 
fu tu re  as a r e s u lt  of a fu rth e r  decrease in  number of firm s, 
concentration of firm s in  the la rg e r  size  ca teg o ries , and an 
increase in  the s tru c tu ra l r ig id i ty  of the re levan t markets*
The p ro b ab ility  of a high m o rta lity  ra te  fo r  small milk 
handlers would suggest th a t  a  firm  contemplating en tering  the  
business should give ca re fu l consideration  to  ava ilab le  resources 
and a l te rn a tiv e  oppo rtun ities before making such a ven ture . The 
like lihood  of su rv ival increased fo r  firm s whose packaged f lu id  
milk sa les  were a t  le a s t  400 thousand pounds per month. The 
analysis a lso  revealed a strong economic p u ll fo r  firm s to  in ­
crease in  s ize  to  a minimum of around two o r th ree  m illion  pounds 
of milk sa les  per month* These data also  in d ica te  th a t su rv ival 
of en tran ts  to  the markets i s  enhanced fo r  firm s with a minimum 
capacity  of a t le a s t  400 thousand pounds of milk sa les per month*
Producer Segment* In co n tra s t to  milk handlers, dairy  
farm ers, as milk producers, were found to  operate under conditions 
required fo r pure com petition under th e  th e o re tic a l model as d is ­
cussed in  Chapter II* The projected  number and s is e  d is tr ib u tio n  
of milk producers ind ica te  l i t t l e  change in  these s tru c tu ra l
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c h a ra c te r is tic s .
I t  Is  recognised th a t  o ther fac to rs  in  the market a f fe c t 
the com petitive re la tio n  between milk producers and handlers.
F lu id  milk i s  marketed in  Louisiana under milk marketing orders. 
Also, in  recognition  of tho  need fo r  bargaining power, producers 
have developed what might be regarded as a countervailing  power 
in  th e  markets through tho organ isa tion  o f producer a sso c ia tio n s .
On the  average, the  chances of a milk producer remaining 
in  business fo r f iv e  years was only about 50-50. Also, a r e la ­
t iv e ly  la rge  number of producers entered and l e f t  th e  markets 
each year. Due to  these and o th e r fa c te rs , farmers should make 
a carefu l an a ly sis  of ava ilab le  resources and a lte rn a tiv e  oppor­
tu n i t ie s  before en tering  milk production.
Growth patterns of milk producers show a tendency fo r 
firm s to  approach a size  of about 1,200 pounds of milk per day. 
This find ing  suggests th a t an output of about 1,200 pounds of 
milk per day i s  a re la t iv e ly  e f f ic ie n t  s ize  o r  scale  of operation 
fo r  dairy  fanners in  Louisiana. This observation does not mean 
th a t th is  i s  n ecessa rily  the optimum s iz e . The most e f f ic ie n t  
size fo r  an ind iv idual producer would, however, depend upon re­
sources availab le  to  the firm , the le v e l of technology, a lte rn a ­
tiv e  o p p o rtu n ities , and o ther fa c to rs .
Due to  the la rg e  number of producers and the in a b i l i ty  
o f any sing le  producer to  contro l a s ig n if ic a n t share of the to ta l  
production in  lo ca l m arkets, i t  may be concluded th a t  producers 
cannot e f fe c tiv e ly  deal w ith a "surplus" problem on an ind iv idual
133 A
b a s is . Under these cond itions, group ac tio n  i s  generally  required 
fo r e ffec tiv e  r e s u l ts .  Producer cooperatives may provide a vehicle 
through which such ac tion  could be accomplished; e i th e r  under Mar­
keting orders or by federated  action  of cooperatives. I f  the  bar­
gaining power of producer asso c ia tio n s i s  re la ted  to  th e i r  a b i l i ty  
to  contro l production, there  would be an incentive fo r  them to  
sponsor some method of supply management. Where producer coopera­
tiv e s  are not designed to  con tro l supp lies, i t  may be necessary fo r  
a government agency to  provide th e  means fo r  dealing with the 
"surplus" problem*
Suamary. Prom th e  an a ly sis  of th i s  study, i t  appears th a t  
the s tru c tu ra l re la tio n  between producers and handlers in  Louisiana 
milk markets i s  th a t  of oligopoly versus oligopsony.
The basic  re la tio n sh ip s  in  the theory o f Imperfect com­
p e titio n  suggest th a t the public in te re s t  might best be served by 
markets of pure com petition, e sp ec ia lly  where economies of scale  
are in s ig n if ic a n t. Many economists, businessmen, and lawyers 
r e je c t  public policy  th a t s tr iv e s  fo r an industry  which conforms 
to  the pure com petition model. They contend th a t  in  s p ite  of 
business concentration , o ligopo lies and oligopsonies are o ften  
competitive and frequen tly  perform as w ell or even b e t te r  than 
o ther types of market s tru c tu re . This l in e  of contention i s  based 
upen the arguments of (1) the  d i f f i c u l t ie s  of reaching quasi­
agreements among firm s, (2) countervailing  power, and (3) economies 
of sca le .
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There i s  some v a l id i ty  in  th* argument th a t the coat 
s tru c tu re  of some in d u s trie s  i s  such th a t  economies of scale  e x is t 
to  the ex ten t th a t seme narkets would be served most e f f ic ie n t ly  
by a r e la tiv e ly  small number of f i n s  o r p lan ts .
Evidence in  th i s  study seems to  support th is  argument, 
because th e re  was a tendency fo r  f im s  to  g ra v ita te  to  the la rg e r  
s ize  categories and fo r  sm aller firm s to  go out of business. 
However, there  i s  l i t t l e  reason to  believe th a t  these p lan ts  would 
be operated any more e f f ic ie n t ly  by a la rg e  m u lti-p lan t firm  than 
aggressive medium sized independent firm s. Growth p a tte rn s  o f 
medium sized  firm s had a tendency to  increase in  s ize  a t a 
s l ig h tly  g rea te r  ra te  than la rg e r  sized f im s .  Also, the proba­
b i l i t y  of going out of business was remote fo r  f im s  w ith sa le s  
in  excess of 400 thousand pounds per month.
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APPENDIX A
P.iOC/XUvS U3J3 TO OBTAIN LATA
As ind icated  in Chapter I ,  data requirements of the  
Markov process are str ingent; i t  requires information about the 
s iz e  uf ind iv idu al firms over tim e. In some cases such data are 
not ava ilab le  due to the lack of records. A lso , in many cases  
data o f  th is  nature are considered c o n f id e n t ia l .  Vihers these  data 
problems e x i s t ,  they must be overcome before the technique can be 
used.
The problem u* obtaining con fid en tia l  data oT t i i s  nature 
may be approached by d i f fe r e n t  methods. One approach to the prob­
lem would be to  request data from in d iv id u a l firms in terms of s iz e  
categories  by time periods. Firms may be l e a s  reluctant to  re lease  
data r e la t in g  to  their, within ranges than by absolute va lues. From 
such data, tne researcher could determine the movements by firms 
ajQonq s iz e  c a te g o r ie s .
Another approach to the problem would be to request data 
from an a lter n a t iv e  source, such as a governmental regulatory  
agency. Most agencies a>~e, however, not permitted to re lea se  con­
f id e n t ia l  information about ind iv idual #irms. Therefore, i t  may 
be necessary for th* agency to re lease  the data in  a form which 
does not reveal con fid en tia l  information. Here again data could 
be requested in  terms o f s iz e  ca teg or ies .  Such data could a lso  
be coded and thus not reveal the id e n t i ty  of any given firm . From
H O
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th is  data, movement* of firms among s iz e  categories  could be deter­
mined by the researcher.
Another approach to the problem would be to  request the 
agency for the data in  terms o f observed movements of firms among 
s iz e  ca tegor ies ,  or in  terms o f tra n s it io n  p r o b a b i l i t ie s .  Data 
in  t h i s  form, plus the number of firms per s ize  category during 
the i n i t i a l  tirr.e period s a t i s f i e s  the r»quirements of the model. 
A lso , under such proc*duT'e i t  is  im possible to determine in for ­
mation about any individual firm.. In some case-*, ;t  may be neces­
sary to sp ec ify  th*t there must be at l e a s t  three firms in  each 
s iz e  category before the agency can re lea se  the data. This pro­
cedure requires that the agency observe and record the movements 
of each individual firm among s iz e  ca te g o r ie s ,
For th i s  st'idy, data on movements o f  milk handl-rs 
among s iz e  categories were obtained from the Market Administra­
tors in the  ^onr. of a matrix. The elements of the matrix, Aj 4f 
(the subscript i  refers to  the row and j refers  to the column) 
represent the to ta l  number of firms that moved from to  Sj 
during a l l  time in te r v a ls ,  VJhere, 5  ^ represents the s iz e  category  
in a given time period, and represents the s iz e  category in the 
fo llow ing time period. Data in  t h i s  form are co n sis ten t  with the 
needs fcr  an a ly s is  with the Markov process and consisten t with  
ru les  for re leas in g  market data,
A procedure for determining the movements o f each in d iv i ­
dual firm among s iz e  ca tegories  was explained to the adm inistrators
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Appendix Table 1 (A). Hypothetical Data for I l lu s t r a t in g
;• ovements o f  Firms Among S ize  
Categories
S ize  category Volume of sa le s
1
M illion  pounds per time period
0
2 1 or l e s s
3 1 .1  to  10
4 10.1  to  20
3 20.1 to  30
6 30 .1  to  40
7 40.1  to  50
3 50,1 or greater
by the fo llow in g  hypothetica l example: Assume that there are
e ig h t  s iz e  c a te g o r ie s ,  Appendix Table 1 (A); The volume of milk 
sa le s  for s ix  tirr^ periods were assumed for *ach firm; the v o l ­
umes of each firm were assigned to  a s iz e  category for each time 
period, Appendix Table 1 (3 ) ;  A matrix was formed to  record move­
ments by firms among s iz e  c a te g o r ie s .  This was done by in d ic a t in g  
s iz e  ca tegories  for  a given time period in  a column on the l e f t  
side  of a table  and in d ica tin g  s iz e  ca tegor ies  for the fo llow ing
Appendix Table 1 (3 ) .  H ypothetica l Oata fo r I l l u s t r a t i n g  Movements o '  Firms Among S ize  C ategories
953 1956 1957 1958 1959 I960
Cate­. Vol­ Cate­ Vol­ Cate­ Vol­ Cate­ Vol­ Cate­ Vol­ Cate­ Vol­
Firm gory ume gory ume gory ume gory ume gory ume gory ume
Mil. Mil. Mil. Mil. Mil. V i l .
lb s . lb s . lb s . lb s . lb s . lb s .
A 2 • 5 2 .8 3 1.1 2 .7 2 .9 3 1.5
B 3 5.4 3 8 .7 3 6.3 4 10.3 4 11.5 3 9 .4
C 8 50.7 7 43.6 8 52.3 8 55.0 7 4 5 .C n 43.0
D 7 45.0 8 51.0 g 52.0 7 47.0 6 39.0 6 33.0
£ 2 .3 2 .8 2 1 .0 3 6 .0 3 10.0 4 15.0
F 2 «-* • ^ 2 .7 2 .5 1 0.0 1 0.0 1 0 .0n 3 10.0 4 15.0 4 13.0 5 25 .0 5 29.0 5 30.0
H 7 40.5 6 38.0 6 39.0 7 42 .0 7 45.0 7 43 .0
I 3 9 .0 3 8.0 3 10.0 12.0 4 15.0 5 20.6
J 3 9 .0 4 15.0 4 19.0 5 30.0 6 34.0 5 28.0
K 5 25 .0 5 23.0 L 13.0 4 19.0 5 25.0 30 .0
L 2 .4 .5 2 .6 2 .9 3 10. C 4 20.0
M 4 12.0 4 13.0 5 22.0 7 41.0 7 43.0 6 39.0
K 3 10.0 2 .9 4 13.0 1 0 .0 1 0 .0 1 0 .0
0 1 0 .0 1 0 .0 3 4 .0 3 6 .0 3 5.0 2 .9
P 4 20.0 5 24.0 5 27.0 7 42.0 rr 44.0 6 40 .0
Q 7 49 .0 8 54.0 8 56.0 8 58.0 8 52.0 8 59.0
R 2 .8 3 9 .0 3 10.0 4 13.0 5 24.0 5 30 .0
S 2 .9 2 .8 2 1 .0 3 4 .0 3 9 .0 4 11.0
T 3 8.0 4 12.0 4 18.0 4 20.0 5 22.0 4 17.0
U o 31.0 5 30 .0 5 2 5 .0 4 19.0 4 18.0 1 0.0
V 3 2 .0 3 4 .0 2 .9 2 .8 2 .8 3 2 .0
W 5 30 .0 6 37.0 5 28 .0 r 25 .0 6 32 .0 8 52.0
X 4 20.0 1 0.0 1 0 .0 1 0 .0 1 0 .0 1 0 .0
Y 5 30.0 7 43 .0 g 52.0 .3 53.0 sV 54.0 3 52.0
Z 3 ■ 7 .0 3 5.0 1 0 .0 1 0 .0 1 o.c 1 0.0
U i
1AA
time period in  a row across the top, Appendix Table 1 ( C).
Movements of each hypothetical firm among s iz e  categories
were recorded in  Appendix Table 1 (C) from the data in  Appendix
Table 1 (3 ) .  For example, firm N was in category 3 in 1955 and
category 2 in 1956. This change con st itu te s  one movement, or one
observation, fo r  element A ^ .  Firm N was in  category A in  1957
which g ives one observation for element ^2^* 1958, firm N was
in  category 1. This movement provides an observation for element
A , and so on for each ind ividual firm. From such data, as shown 
Al
in  Appendix Table 1 (C), tra n s it io n  p r o b a b ili t ie s  can be calculated  
by the procedure presented in  Chapter I I ,  page Al.
Appendix Table 1 (C). Hypothetical Data fo r  I l lu s tra t in g  Movements of Firms Among Size Categories
Size category in following year
in  given 
year 1 2 3 4 5 6 7 8
1 11111 11111 11 1
2 1 11111 11111 111 uni n l
3 1 1111 mil mu l uni mi
4 111 l nm lm nm m
5 m nm m in m
6 in n i i
7 nn mil nn
8 m nm nn
£
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A r^ChNI,.UE r’O.i d^TAINI'T, Eh.UILI3.!lW LiLTH vUTICN
It  wis shown in Chapter II that the equilibrium d i s t r i ­
bution r firms in a market can N* derived by r a is in g  the t r a n s i ­
tion matrix to  an in f in i t e  power, or by the so lu tion  o'* simultaneous 
equations. Mach o'’ th ese  methods r e su lt  in a unique vector , that  
w.-.»s ca lled  K, which shows the equilibrium  d is tr ib u t io n .  A tech­
nique of obtaining the uni^u* vector K through tha simultaneous
1 oequation approach, as  shown by AdeV.an and Padberg,' may be pre­
sented as follow s: Let I* be the transpose of the Katrix f‘ (the
Matrix o'* traris'tion  p r o b a b i l i t i e s ) .  L»t P# be w’ - I ,  whe^e I i s  
an id e n t ity  matrix, teplace the i  th row o'* P* with a row con­
t a i n  in'* a l l  1 1 n anu c a l l  i t  P**. Mow, l e t  e column vector  with 
cero in a l l  elements except the i  th element which i s  1 be ca lled  
v, Tnen v = K 1, where i s  the inverse o f  P** and K*
i s  the transpose o f  K, The t r a n s p o s e  o '  a* w i l l  ’ e equal to the 
u n i q u e  vector  \ .
■^1, 1. AdeLr.an, op. c i t . ,  p. 900-901.
oPadberg, op. c i t . .  p. 190.
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Usln^ the example above, where i  * 3 p
' .5 1 *- .0
pt ^ .3
.2 * *
.3
.7
»
‘.5 • *~- .o' ” l 0 o' "-.5 . 2 • O 
1
.3
/ .3 - C I O 3» .3 - . 4 .3
.2 • » n* j 0 0 1 * ^ o -   ^• ^
p H V  =
- .5  .r  .0
.3 - .4  .3
1.0  1.0  1.0m '
[ - 7 - .2 , 06 “2 . UOOQO 
0.00000
-.57113
-1.42375
-
 ^r 
0
.35 .35
.15
.35
• 7_
.35 
• /
.35
.14 7 . J0000 2. 00000
.35 -35 .35
V -
k I -  p t-T r-^v*
.17143
.42357
.40000
"-2.00000 -.57143 .17143" '  0 *
0.00000 -1.42357 .42357 0
2.00000 2.000CQ .40000 1
j  and K - [  .17143 .42357 .4CX
hi r'^ NDIX. C
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Appendix Table 2 . S ize  D is tr ib u tion  o f  Fluid Milk Firms As Re
f le e te d  by Packaged Fluid Milk S a le s ,  New 
Orleans, Louisiana, Market, January 1958 
and January 1962
*
Groups of  
threes in  
descending  
order*
Packaged
f lu id
milk
s a le s
Cumulative
volume
Cumulative 
percent o f  
sa le s
Cumulative 
percent o f  
f i  rms
Group ----- Thousand pounds- - ----  -  -  Percent ----  -  -
January 1958
1 12,403 12,403 58.6 10.3
2 4 ,177 16,580 78.3 20 .7
3 1,511 18,091 85.5 31.0
4 1,167 19,258 9 1 .0 41 .4
5 766 20,024 94.6 51.7
6 495 20,519 96.9 62 .1
7 273 20,792 98.2 72.4
8 207 20,999 99.2 82.8
9** 170 21,169 100.0 100.0
January 1962
1 13,508 13,508 55.7 10.3
2 4,863 18,371 75.7 2 0 .7
3 2,205 20,576 84.8 31.0
4 1,414 21,990 90.7 41.4
5 926 22,916 94.5 51.7
6 666 23,582 97.2 62.1
7 344 23,926 98 ,6 72.4
8 193 24,119 99.4 82,8
9** 136 24,255 100 .0 100.0
Data were grouped in to  ca tego r ies  of three firms in  
order to  protect c o n f id e n t ia l i ty  o f  the inform ation.
Group of the f iv e  sm allest  firm s.
Source: O ff ice  o f  the Market Administrator, Federal
Order 94, New Orleans, Louisiana.
151
Appendix Table 3* S ize  D istr ib u tio n  o f  Fluid Kilk Firms, As
He f lee ted  by Packaged Fluid Milk S a le s ,  
Northern Louisiana Market, January 1956 
and January 1962
Groups o f  threes  
in  descending  
order*
Packaged
flu id  milk  
sa le s
Cumulative
volume
Cumulative 
percent o f  
sa le s
Cumulative 
percent of  
firms
Group -  -  Thousand pounds- - -  -  -  -  Percent- -  -  -
January 1956
1 7,300 7,800 68.9 20 .0
2 2 ,0 3 6 9,836 86.9 4 0 .0
3 849 10,685 94.4 60 .0
4 429 11,114 98.2 80 .0
5 204 11,318 100.0 100.0
January 1962
1 9,069 9,069 68.2 23.1
2 2,592 11,661 37.7 46.2
3 1,279 12,940 97.3 69.2
4** 354 13,294 100.0 100.0
* Data were grouped in to  ca teg o r ies  o f three firms in  
order to  p ro tect c o n f id e n t ia lity  o f the inform ation.
**  Group o f  the four sm a llest firm s.
Source: O ffice  o f  the Market A dm inistrator, Federal
Order 96, Shreveport, Louisiana,
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Appendix Table 4 .  S ize  D istr ib u tion  o f  Fluid Milk Firms, As Re­
f le c te d  by Packaged Fluid Milk S a le s ,  Central 
Louisiana Market, January 1952, January 1958, 
and January 1962
Groups o f threes  
in  descending  
order*
Packaged 
f lu id  milk 
s a le s
Cumulative
volume
Cumulative 
percent of 
sa le s
Cumulative 
percent o f  
f ir m i
Group -  -  Thousand pounds---- -  -  -  -Percent -  -  -  -
January 1952
1 5,503 5,503 39.6 7 .5
2 2,798 8,301 59.8 15 .0
3 1,545 9,846 70.9 22.5
4 971 10,817 77.9 30.0
5 768 11,585 83.5 37.5
6 525 12,110 87.2 45 .0
7 388 12,498 90 .0 52.5
8 288 12,786 92.1 60.0
9 272 13,058 94.1 67.5
10 249 13,307 95.9 75.0
11 227 13,534 97.5 82.5
12 185 13,719 98.8 90.5
13** 161 13,880 100.0 100.0
January 1958
1 11,750 11,750 54.4 9 .1
2 3,613 15,363 71.1 18.2
3 1,571 16,934 78.4 27.2
4 1,341 18,275 84 .6 36.3
5 947 19,222 89 .0 45.4
6 700 19,922 92.2 54.5
7 552 20,474 94.8 63 .6
8 413 20,887 96 .7 72.7
9 330 21,217 98.3 81.8
10 259 21,476 99.5 90.9
11 117 21,593 100.0 100.0
January 1962
1 13,197 13,197 56.9 12 .0
2 4,422 17,619 75.9 2 4 .0
3 1,790 19,409 83.7 36.0
4 1,429 20,838 8 9 .8 4 8 .0
5 1,060 21,898 94.4 60.0
( Continued)
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Appendix Table A (Continued)
Groups o f  thraas 
in  descending  
order**
Packaged 
f lu id  milk 
sa le s
Cumulative
volume
Cumulative 
percent o f  
sa le s
Cumulative 
percent o f  
firms
'Group ----  Thousand ii•1a -------------- Percent- -  -  -
6 711 22,609 97.5 72.0
7 402 23,011 99.2 34.0
8** 188 23,199 100.0 100.0
♦Data war* grouped in to  categories  o f three firms in  
order to  protect c o n f iu e n t ia l i ty  of th* information.
♦♦Group of th* four sm allest f i n i s .
Sourca: O ffic* of th* Administrator, Louisiana
Orders 2 and 3, Baton Rouge, Louisiana.
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Appendix Table 5 . S ize  D istr ib u tio n  o f Fluid Milk Firms as rte-
f le c te d  by Packaged Fluid Milk S a le s , Three 
Markets Combined, January, 1962
Croups o f  th rees  
in  descending  
order*
Packaged 
f lu id  milk 
sa le s
Cumulative
volume
Cumulative 
percent o f  
sa le s
Cumulative 
percent o f  
^irms
Group -  -  Thousand pounds- - ------- --- P e r c e n t - ---- ---
1 25,494 25,494 40 .5 4 .5
2 0,553 34,047 54.1 3 .9
3 5,451 39,490 62 .7 13.4
4 4 ,422 43,920 69.7 17 .9
5 3,517 ‘47,437 75.3 22.4
6 3,040 50,477 30.1 26.9
7 1 ,8 8 8 52,365 33.1 33 .3
8 1,637 54,002 85 .7 3 5 .8
9 1,499 55,501 83.1 40 .3
10 1,414 56,915 90 .4 4 4 .8
11 1,247 58,162 92 .3 49 .2
12 1,018 59,180 94 .0 53. 7
13 903 60,083 95.4 63.2
14 793 60,076 9 6 .6 62.7
15 566 61,442 97 .5 67 .2
16 371 61,313 98 .1 71 .6
17 332 6 2 ,145 98 .7 76.1
18 232 62,427 99.1 30.6
19 204 62,631 99 .4 35.1
20 157 62 ,788 99 .7 8 9 .6
21 128 62,916 99.9 9 4 .0
22** 73 62,939 10 0 ,0 10 0 .0
♦Data were grouped in to  ca teg o ries  o f three firms in  
order to protect c o n f id e n t ia lity  of the data*
♦♦Group o f the four sm allest firm s.
Source: O ff ice  o f  the Milk M arketing A d m in is tra to rs ,
New O rlean s , S h rev ep o r t ,  and Uaton Gouge,
Louisiana*
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Appendix Table 6, S ize  D istr ib u tio n  o f Fluid K ilk Firms As Re­
f le c te d  by Total Milk S a le s , New O rleans, 
L ouisiana, Market, January 1958 *nd January 
1962
Croup o f threes  
in descending  
order*
Total milk 
sa le s
Cumulative
volume
Cumulative 
percent c f  
sa le s
Cumulative 
percent o f  
firms
iroup -  -  Thousand Tounds- - --------Per cent -  -  -  -
January 1958
1 17,717 17,717 60.3 10.3
2 6,005 23,722 80.8 20 .7
3 1,950 75,672 87.4 31 .0
4 1,433 27,155 92.5 41 .4
5 386 23,041 95.5 51.7
6 558 23,599 97.4 62.1
7 316 23,915 93.4 72 .4
3 24 8 29,163 99.3 82 .8
/ 208 29,371 100.0 100 .0
January 1962
1 20,408 20,408 58.3 10.3
2 7,522 27,930 79.8 20 .7
3 2,756 30,686 97.7 31 .0
4 1,666 32,352 92.4 41 .4
5 1,047 33,399 95.4 51.7
6 774 34,173 97 .6 62.1
7 420 34,593 98.8 72.4
3 231 34,324 99 .5 32 .8
9** 177 35,001 100.0 100.0
*Data wars groupad in to  ca teg o r ie s  o f thraa rirms in  
order to protact c o n f id e n t ia lity  o f  tha inform ation .
**Group of* tha f iv e  sm a llest firm s.
Source: O ff ice  o f  th a  Merket A d m in is tra to r ,  f e d e r a l
Order 94, New O rlea n s ,  L o u is ia n a .
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Appendix Table 7 . S ize  D istr ib u tio n  of Fluid Milk Firms as
flee ted  by T otal Milk S a le s , Northern 
Louisiana Market, January 1956 and 
January 1962
Iroup o f  thraas 
in  descending  
ordar*
Total milk 
sa l as
Cumulative
volume
Cumulative Cumulative 
percent of percent o f  
sa le s  ri rms
Group -  -  Thousand pounds- - -  -------------- P ercent- -  -  -
January 1956
1 S, 672 8,672 6 9 .8 20 . 0
2 2 , 12$ 10,797 86 .9 4 0 .0
3 890 11,687 94.1 6 0 .0
4 $00 12,187 98,1 80 .0
5 234 12 ,421 100.0 100.0
January 1962
1 10,112 10,112 69 .0 2 3 .1
2 2 ,750 12,862 87 .7 46.2
3 1,432 14,294 97.5 69 .2
h** 371 14,66$ 100,0 100.0
♦Data wara grouped in to  ca teg o ries of three firm s in
ordsr to  protect c o n f id e n tia lity  o f tha inform ation.
♦♦Group o f tha four sm allast firm s.
Source: O ffice  o f tha Markat A dm inistrator, Federal
Ordar 9 6 , Shravaport, Louisiana*
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Appendix Table 8 . S ize  D istr ib u tio n  o f  Fluid V ilk  Firms, As Re­
f le c te d  by Total Milk S a le s , Central Louisiana  
Market, January 1952, January 1953, »nd January
1962
Group of threes  
in  descending  
order*
T otal milk 
sa le s
Cumulative Cumulative 
Cumulative percent o f percent o f  
volume sa le s  H. rms
Group -  -  Thousand pound s -  - --------- Percent -  -  -  —
January 1952
1 5,762 5,762 4 0 .2 7 .5
2 2,850 3,612 60.1 15 .0
3 1,617 10,229 71.4 22.5
4 938 11,217 78.3 30.0
5 732 11,999 83 .8 37.5
6 546 12,545 37 .6 45 .0
7 394 12,939 90.3 52.5
8 288 13,227 92.3 60 .0
9 272 13,499 94.2 67.5
10 252 13,751 9 6 .0 75 .0
11 230 13,981 97 .6 32.5
12 135 14,166 98 .9 9 0 .0
13** 161 14,327 10 0 .0 100.0
January 1958
1 12,371 12,371 53.6 9 .1
2 4,155 16,526 71.6 13.2
3 1,749 13,275 79.1 27.3
4 1,424 19,699 35.3 36.4
5 984 20,633 89.6 4 5 .5
6 705 21,388 92 .6 54.5
7 561 21,949 9 5 .0 6 3 .6
3 427 22,376 96.9 72 .7
9 330 22,706 98.3 31 .8
10 273 22,979 99.5 90 .9
11 117 23,096 100.0 1 0 0 .0
January I 962
l 16,829 16,829 53.2 1 2 .0
2 5,583 22,412 77.5 2 4 .0
3 2,049 24,461 34.5 36 .0
( Continued)
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Appendix Table 8 (Continued)
Group o f threes  
in  descending  
order*
Total milk 
sa le s
Cumulative
volume
Cumulative 
percent of  
sa le s
Cumulative 
percent o f  
firms
Group -  -  Thousand pounds -  - -  -  -  -  Percent -  -  -  -
4 1,594 26,055 90.1 4 8 .0
5 1,233 27,288 94.3 60 .0
6 856 2 3 ,U 4 97.3 72 .0
7 532 28,676 99.1 34 .0
8** 255 23,931 100.0 100.0
♦Data were grouped in to  ca tegories o f three firms in
order to  protect c o n f id e n t ia lity  o f the inform ation.
♦♦Group o f the four sm allest firm s.
Source: O ffice  o*" the Adm inistrator, Louisiana
Orders 2 and 3, daton ftouge, L ouisiana.
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Appendix Table 9 . S ize  D istr ib u tio n  o f Fluid F ilk  Firms as Re­
f le c te d  by T otal Milk S a la s , Thraa Markets 
Combined, January 1962
Groups o f thraes  
in  dascanding 
ordar*
T otal milk 
sa la s
Cumulativa
vol'ima
Cumulative 
percent o f  
sa le s
Cumulativa 
percent of 
firms
Group -  -  -  Thousand Pounds- ----- -------- P ercent- -  -  -
1 32,596 32,596 41.2 4 .5
2 11,538 44,134 55.8 8 .9
3 6 ,860 50,994 64.5 13.4
4 5,583 56,577 71.5 1 7 .6
5 4 ,339 60,916 77 .0 22 .4
6 3,505 64,421 81.4 26 .9
7 2,274 66,695 84.3 31.3
s 2,038 68,733 86.9 35 .8
9 1,755 70,488 89.1 40.3
10 1,556 72,044 91.1 4 4 .8
11 1 , 395 73,439 92 .3 49 .2
12 1,161 74,600 94.3 53.7
13 1,014 75,614 95 .6 58.2
U 850 76,464 9 6 .7 6 2 .7
15 689 77,153 97 .5 67.2
16 577 77,730 98 .3 71 .6
17 410 73,140 98.8 76.1
18 313 78,453 99 .2 80 .6
19 232 78,685 99.5 35.1
20 189 78,874 99 .7 89.6
21 137 79,011 99.9 94 .0
22** 84 79,095 I X . 0 I X . 0
♦Data ware grouped in to  categorias o f  three firm s in
order to protact c o n f id a n tia lity  o f tha inform ation.
**Group of tha four sm a llest firm s,
Sourca: O ff ica s  o f  tha  Milk Marketing A d m in is t ra to rs ,
New O rlean s , S h ra v ap o r t ,  and Baton Rouge,
L o u is ia n a ,
Appendix Table 10 .  T r a n s i t i o n  M a t r ix  o f  F l u i d  I ' i l k  Firms a« r e f l e c t e d  by T o t a l  Milk S a l e s ,
By karketing Areas, Louisiana, 1956-62
s o 31 s 2 s 3 S5 s 6
New Orleans Market
s 0 .997129 .000957 .000957 .000957
S1 .052632 .921052 .026316
52 .055556 .055556 .777777 .111111
s 3 1.000000
S4 .052632 .052637 .739473 .105263
S5 .066667 .366666 .066667
s 6
Northern Louisiana Market
.066667 - m m
s 0 .996346 .003654
31 .500000 .166667 .333333
.052632 .052632 .634210 .157394 .052632
h .O625OO .125000 .637500 .125000
h .0909-09 .313132 .090909
S5
.937500 .062500
s 6 .090909 .909m
( Continued)
Appendix Table 10 (Continued)
3o s l S2 S3 s4 S5 s 6
Central Louisiana Market 1
3C .997386 .001562 .000523 .X 0523
S1 .312500 .625000 .062500
S2 . 03171.6 .079365 .716032 .126981 .015873
s 3 .105263 .210526 .210526
S i .055556 .833383 .055556
s 5 .027027
Three Markets Combined
.02X 2? •9459^
s 0 .997029 .001852 .000265 .0X265 . 0x 529
S1 .197368 .065790
S2 .0100-00 .070000 .710X 0 .130000 .020000
03 .066667 .133333 .666667 J33333
S1 .030303 .015151 .318185 .075752
s 5 .016919 .033293 .281356
s 6 .111286 .mm
^Due to  the sm all number of firms in  the la rg e st  categories 'o r  the Central Market, 
only s ix  categories were used for computing th is  m atrix.
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Appendix Table 11, S ize  D istr ib u tio n  o f Milk Producers as d eflec ted
by E stab lished  D aily Base Pounds, New O rleans, 
L ouisiana, Market, Base Operating P sriod s, 1957 
and 1962
Bize
category
Lumber o f  
producers 
per s iz e  
category
Estimated 
volume of 
d a ily  
base*
Cumulative
volume
Cumulative Cumulative 
percent o f  percent of 
volume producers
pounds Lumber -  -  -  Pounds -  -  -  -  
1957
_  _  -  , ■ Percent -  -  -
Over 1400 25 49,409 49,408 5 1
1301-1400 10 13,500 62,909 7 1
1201-1300 11 17,500 90,408 9 2
1101-1200 9 10 ,350 90,758 10 2
1001-1100 24 2 5 ,200 115,958 13 3
901-1000 40 38,000 153,958 17 5
801-900 50 42,500 196,458 21 7
701-900 74 55,500 251,958 27 10
601-700 104 67,600 319,558 35 14
501-600 165 90,750 410,308 44 21
401-500 291 130,950 541,258 58 33
301-400 451 157,850 699,108 75 51
201-300 57S 144,500 8 4 3 ,6 J8 91 75
101-200 438 65,700 909,308 98 93
1-100 178 8,900 918,208 100 100
( Continued)
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Appendix Table 11 (Continued)
S ize
category
Number o f  
producers 
per s iz e  
category
Estimated 
volume of 
d a ily  
base*
Cumulative
volume
Cumulative 
percent o f
volume
Cumulative 
percent o f  
producers
Founds Number -  -  -  hounds -  -  -  - Percent -  -  -
Over 1400 S3 164,025
1962
164,025 14 5
1301-1400 17 22,950 136,975 16 6
1201-1300 34 42 ,500 229,475 20 7
1101-1200 46 52,900 232,375 25 10
1001-1100 70 73,500 355,375 31 13
901-1000 76 72,200 428,075 37 17
801-900 116 93,600 526,675 46 23
701-300 130 97 ,500 624,175 54 30
601-700 137 121,550 745,725 64 40
501-600 236 129,300 375,525 75 52
401-500 257 115,650 991,175 35 66
301-400 271 94,350 1 ,086,025 94 30
201-300 220 55,000 1 ,141,025 93 92
101-200 122 18,300 1 ,159,325 99 93
1-100 39 1,950 1 ,161,275 100 100
♦Estimated by m ultip ly ing the number o f producers per s iz e  
category time# the m id-point of the category. For the group "over 
1400 ," the number o f producers in  that s iz e  category was m ultip lied  
tim es the average s iz e  o f the producers in  the category.
Source: O ff ice  o f th e  Market A d m in is tra to r ,  Federa l
Order 94, New O rlean s , L ou is iana .
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Appendix Table 12. Oize D istr ib u tion  o f i i lk  Producers as re­
f le c te d  by E stablished D aily  Base Pounds, 
Northern Louisiana Market, Base Operating 
P eriod , 1957 and 1962
ivO. o f
producers Estimated Cumulative Cumulative
b ize  per s iz e  volume o f Cumulative percent of percent o f
category category d a ily  base* volume volume producers
Pounds Number -  -  -  Pounds- -  -  -  -  -  -  -  -  Percent- -  -
mi
Over 1400 39 76,050 76,050 21 6
1301-1400 10 13,500 89,550 25 8
1201-1300 11 13,750 103,300 29 1C
1101-1200 7 8,050 111,350 31 11
ICOl-llOO 8 8 ,4 0 0 119,750 33 12
901-1000 14 13,300 133,050 37 15
801-900 28 23,800 156,850 44 19
701-800 35 26 ,250 133,100 51 25
601-700 55 35,750 218,850 61 34
501-600 70 38,500 257,350 72 45
40I - 5OO 86 38,700 296,050 32 60
301-400 92 32 ,200 328,250 91 75
201-300 90 2 2 ,5 0 0 350,750 98 39
101-200 56 8,400 359,150 99 99
1-100 9 450 359,600 100 100
( Continued)
165
Appendix fa b le  12 (Continued)
S ize
category
No. of 
producers 
per s iz e  
category
Estimated 
volume of 
d a ily  base*
Cumulative
volume
Cumulative 
percent of 
volume
Cumulative 
percent of 
producers
Pounds Number -  -  -  Pounds -  -  -  -  
1762
Over 1400 78 130,130 130,130 38 15
1301-U 00 13 17,550 197,730 42 18
1201-1300 15 18,750 216,480 45 21
1101-1200 22 25,300 241,7^0 51 25
1001-1100 19 19,950 261,730 55 29
901-1000 AO 33,000 299,730 63 37
801—900 41 34,850 334,580 70 45
701-300 57 42,750 377,330 79 56
601-700 51 33,150 410,480 86 67
501-600 38 20,900 431,380 91 74
401-500 51 22,950 454,330 95 34
3 0 1 ^ 0 0 33 11,550 465,830 93 91
201-300 31 7,750 473,630 99 97
101-200 14 2,100 475,730 100 99
1-100 2 100 475,830 100 100
^Estimated by m ultip ly ing th e  number o f producers per 
s iz e  category tim es the m id-point of the category. For the group 
"over 1400," the number of producers in  th at s iz e  category was 
m u ltip lied  tim es the average s iz e  o f the producers in  the category.
Source: O ff ice  of th e  Market A d m in is tra to r ,  F edera l
Order 96, S h re v e p o r t ,  L o u is ia n a ,
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Appendix Table 13. S ize  D istr ib u tio n  o f Milk Producers as ie f le e te d
by E stab lished D aily Base Pounds, Central Louis­
iana Market, Base Operating Period, 1957 And 1962
S ize
category
No. of 
producers 
per s iz e  
category*
Estimated
volume c f  Cumulative 
d a ily  base** volume
Cumulative 
percent o f 
volume
Cumulative 
percent of 
producers
Pounds Number -  -  -  Pounds- -  -  -  - -  -  -  Percent -  -  -  -
Over 1400 34 64,566
i? 5 7
64,566 10 2
I 3O I-I4OO 11 14,350 79,416 12 3
1201-1300 13 16,250 95,666 15 4
1101-1200 6 7,500 103,166 16 5
1001-1100 21 22,050 125,216 19 6
901-1000 35 33,250 158,466 24 9
301-900 52 44,200 202,666 31 12
701-300 63 47,250 349,916 38 17
601-700 77 50,050 299,966 46 22
501-600 147 30,850 380,816 58 33
401-500 211 94,950 475,766 73 43
301-400 249 87,150 562,916 36 66
201-300 253 63,250 626,166 95 84
101-200 132 27,300 653,466 99 97
1-100 46 2 ,3 0 0 655,766 100 100
{ Cont inued)
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Appendix Table 13 { Continued)
S ize
category
No. o f  
producers 
per s iz e  
category*
Estimated 
volume of 
d a ily  base**
Cumulative
volume
Cumulative 
percent o f  
volume
Cumulative 
percent of  
producers
Pounds number -  -  -  Pounds --------- ---- -  -  -  -  Percent -  -  -
Over 1400 110
i262
210,100 210,100 26 11
1301-1400 22 29,700 239,800 30 13
1201-1300 24 30,000 269,800 33 15
1101-1200 36 41,400 311,200 38 18
1001-1100 52 54,600 365,800 45 23
901-1000 59 56,050 421,850 52 29
301-900 84 71,400 493,250 61 37
701-800 39 66,750 560,000 69 46
601-700 105 63,250 628,250 77 56
501-600 128 70,400 698,650 36 68
401-500 121 54,450 753,100 93 80
301-400 38 30,300 733,900 97 38
201-300 87 21,750 805,650 99 97
101-200 27 4,050 809,700 100 99
1-100 7 350 310,050 100 100
*Data wars not a v a ila b le  for a l l  in d iv id u a l producers.
The number per category was estim ated by m ultip ly ing  the percent 
in  each category, of the data av a ila b le  on in d iv id u a l producers, 
tim es the to ta l  number of producers reported for the market.
^E stim ated  by m ultip ly ing  the number o f  producers per s iz e  
category times the m id-point of the category . For th e  group "over 
1400," the number o f  producers in  th at s iz e  category was m u ltip lied  
tim es the average s iz e  o f  the producers in  the category.
Source: O ffice  of the Market A dm inistrator, Louisiana
Orders 2 and 3* 3aton Iiouge, L ouisiana.
169
Appendix Table 14. S ize  D istr ib u tio n  o f Milk Producers As H eflected
by E stablished D aily  Base Pounds, Three Markets 
Combined, Base Operating Period, 1957, 1962
No. Of
producers Estimated Cumulative Cumulative
S ize  per s iz e  volume o f  Cumulative percent o f percent of
category category d a ily  base volume volume producers
Pounds Number -  -  -  -  Pounds- -  -  -  -  -  -  Percent -  -  -  -
mi
Over 11+00 93 190,024 190,024 10 2
1301- 11+00 31 41,350 231,374 12 3
1201-1300 38 47,500 279,374 14 4
1101-1200 22 25 ,900 305,274 16 4
1001-1100 53 55,650 360,924 19 5
901-1000 89 84,550 445,474 23 7
301-900 130 110,500 555,974 29 10
701-300 172 129,000 684,974 35 14
601-700 236 153,400 833,374 43 19
501-600 332 210 ,100 1,048,474 54 28
1+01-500 538 264 ,600 1,313,074 63 41
301-400 792 277,200 1,590,274 82 59
201-300 921 230,250 1,820,524 94 90
101-200 676 101,400 1,921,924 99 95
1-100 233 11 ,650 1,933,574 100 100
( Continued)
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Appendix Table 14 (Continued)
S ize
category
No. o f  
p’Xiducera 
per s ize  
category
dstimated 
volume o f
d a ily  base
Oumulatl ve 
volume
Cumulative 
percent o f  
volume
Cumulative 
percent o f  
producers
Pounds Number -  -  -  -  Pounds -  -  - -  -  -  -  Percent -  -  -  —
Over 1^00 276 554,305
1?62
554,305 23 8
1301-1400 52 70,200 624,505 26 9
1201-1300 73 91,250 7 1 5 ,755 29 12
1101-1200 10/r 119,600 935,355 34 15
1001-1100 141 143,050 933,405 40 19
901-1000 175 166,250 1,149 ,655 47 24
301-900 261 204,350 1,354,505 55 31
701-800 276 207,000 1,561 ,505 64 39
601-700 343 222,950 1,784,455 73 49
301-600 402 221,100 2,005 ,555 32 60
401-500 429 193,050 2,198 ,605 90 73
301-400 392 137,200 2,335 ,805 95 84
201-300 333 34,500 2,420 ,305 99 94
101-200 163 24,450 2 ,444,755 100 99
1-100 43 2,400 2,447 ,155 100 100
Compiled from Appendix Tables 11, 12, and 13*
Appendix Table 1$. T ran s i t io n  Matrix of' ’' i l k  Producers as re f le c te d  by ?;stabliehed Daily Das*
rounds, Northern and Central Louisiana Markets, One Year Tim# I n t - r v a l s ,
1957-1962
S ize  cate­
gory in 
given year
Si ze category in follow ing year
( Oontd.
0 1-100 101-200 2 01-3'00 301-400 4 0 1 -5 0 0 5 01-6 X) 401-^ OO
Northern1 Louisiana Market
0 .993253 . 0 0 0 0 5 3 .00009? .000264 .000226 .000249 .000241 .000151
1-100 .34732? .043473 .217392 .173913 .043476 .0431.78 . 0434^3
101-200 .269737 .032895 d tM z a .171053 . .''’2363 .026316 .013153
201-300 .193630 .039041 .JZ6712 .134932 . 07374^ .037671 .010274
301-400 .123205 .003547 .105413 .JL67522 .216574 .099715 .034183
401-500 .151163 . .05314 .034384 .1432 56 .234833 .1 9 1 8 6 0 .095930
501-600 .074074 .015432 .027778 .335802 .231431
601-700 .090909 .00349? .083816 .104895 .°48252
701-300 .110204 . 303163 .01632'7 .016327 .065306 .195913
301-900 .0.57901 .005936 .005933 .011976 .017964 .041916 .035923
901-1000 .0«6207 .003621 . :0C}621 . 068966
1001-1100 .077773 .022222
1101-1200 .023985 .014473
1201-1300 .113444 .-16949
1301-1400 .055556
Over 1400 ,04?4?1 .003861
Appendix Table 15 (Continued)
S ize  cate­
gory in  
given year
S ize category in follow ing year
701-800 8CI-9OO 901-1000 10)1-1101 1101-1200 1201-1300 1301-1400 Over 1400
Northern Louisiana V,arket
ru .000151 . J0009C . 000075 .000033 .'>00030 .000023 .000053
1-1 CO .043178 .043479
101-200
201-300 .013699 .006849 .003475
301-400 .025641 .005693 .00954?
<+01-503 .040693 .023256 .005314 .005314 .002907 .005914 .002907
501-600 .114-193 .043210 .027773 .006173 .012346 .006l'73 . 003096
601-700 .251743 .118831 .062937 .006993 .013996 .006993
701-800 .223571 .167347 .114286 .048979 .004032 ,0O°l63 .004092 .017745
801-900 . I 67665 .149701 .•095303 .053992 .059381 .035923 .02^952
901-1000 .129310 .155172 .155172 .172414 .112069 .043103 .008621 .051724
1001-1100 .033333 .033339 .166667 •155555 .144444 .111111 .066667 .1333^3
1101-1200 .028985 .014493 .'086957 .217391 .231384 .115942 .130435 .130435
1201-1300 .016949 .067797 .135593 .084746 .220339 .101695 ,°37239
1301-1400 .027773 .111111 .111111 .093333 . 05555(1 .555555
Over 1A 00 .008361 .011533 .015444 .003361 . 02702'1 .019305 .023166 . 349421
( Continued)
Appendix Table 15 (Continued)
Size cate­
gory in 
given year
S ize  category in follow ing year ( Oontri.)
wf x-loo 101-200 201-300 301-400 401-500 501-6X 601-7Q0
Cen tra l Louisi ana Market
0 .997410 ■ COOG-19 .-■JOluO .000371 . j . 03:5 . j^j375 . 0:0356 ' '■"’I 15
1 -1 . 0 •A.3334 •V2222 .160000 vj 5 ' ^  ^ . 026662
1C1-20U .337500 .047500 .347500 .200000 .040000 .020000 .0025X . OC75X
201-300 .224964 .011611 .111756 , ’-'J8171 .201742 .071118 .024673  ^-, ')37nr
301-4 00 .170410 .003963 .015352 .154557 .305152 .7745^. . 0 ^ 3  7 . '"'20383
401-500 .153 046 .007429 .G31204 .190193 .274389 .202030 .O X IX
501-600 .127622 .015734 . 027972 .153346 .276223 .7417 59
601-700 .120536 .002232 .022321 .04o8'75 .137500 .22 09*32
701-300 .035546 .002950 .020649 .047198 .160142
301-900 .073703 . :0463c .077773 ,1111.11
901-1000 .156757 . 005405 .005405 .027027
1001-1100 .112903 .002065 .016129 .00X 65
1101-1200 .067416 .011736
1201-1300 .071428 .011905
1301-1400 .074074 , 037037
Over 1400 .06'’797 .004237
Appendix; Table 15 (Continued)
Size  cate­
gory in  
given year
S ize  category i n f  ollowi year
701-300 301-900 901-1000 1001-HOC 1]01-1200 1201-1300 1301-1400 Over 14 X
Central Louisiana Market
"i .000149 , O0OO96 .000072 .00007^ .X X  53 .000034 .0X 029 .X 9096
1-100 .013333
lU l-200 .025X 0
201-300 .007257
301-400 .009247 .003963 . X1321 .001321 .001321
401-500 .031204 .003915 .007429 .004453 .001486 .  OI426
501-600 .103147 .024475 .012238 .003497 .003497 .006993 .003497
601-700 .209822 .093214 .037947 .017857 .011161 .011161 .006696 . X 6696
701-800 *222026 .200590 .117994 .041293 .014749 .X 5893 .002950
801-900 . 11574.1 .226852 .226852 .106431 .050926 .032407 .X 4630 .013889
901-1000 .075676 .108108 .249649 .167568 .097297 .064865 .005405 .037333
1001-1100 .032258 .080645 .080645 .161290 .225806 .112903 .08X 10 .072 581
1101-1200 .011236 .033708 .123595 .202247 .039888 .157303 .112360 .1H 011
1201-1300 .023810 .035714 .047619 .107143 .154762 .107143 .119048 .321428
1301-1400 .013519 .013519 .055555 .092593 .148148 .148148 .407407
Over 1400 .004237 .025424 .016949 .029661 .029661 .050847 .771187
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Appendix F ;.le 16. ?iumber and l iv e  D istr ib u tio n  o'" ‘"ilk Producers
as nen.ect«d by E stab lished D aily  base Founds, 
Northern and Central Louisiana Markets, 1757, 
1967 and Estimates for 1972 and Ecui Librium
.jize
ca tegories
Northern Louisiana Farket Cent-na l Louisiana " ari-et
1957 1962 1972 Ocuilibrium 1957* 1962* 1972 Onui Librium
Pound s
1-100 0s -j y 2 44 7 4 4
101-200 56 14 ] J 10 137 2 " 21
201- 3Q0 90 31 74 74 7 53 37 53 51
3 Jl-400 32 33 31 34 24? 33
/ ,(v'4 66
401-500 ; i 37 37 711 171 76 74
>01-600 70 un 39 37 147 127 32 30
601-700 55 51 42 47 : 1 135 i’ ft J 21
"01-300 35 57 45 45 63 39 71 • 67
3J1-900 23 41 36 36 57 34 56 55
501-LoOu 14 40 31 32 35 59 59 59
1001-1100 3 19 24 23 71 52 4? 43
1101-1200 Vt 22 73 75 4 36 41 41
1201-1300 11 15 13 19 13 24 34 35
1301-1400 10 13 12 13 11 22 23 29
Over 1400 39 73 133 159 34 110 172 135
----- — — —  — ~  1 ■
;'utal 610 505 509 540 1 ,400 1 ,039 397 DC ft-  /  ' 7
*Dala were not a v a ila b le  fur a s . .a l l  number of ind iv id u al 
producers. L'n* nur.ber per category was estim ated by m ultip ly ing  
the percent in  each category (o f the data a v a ila b le  on in d iv id u al 
producers) times the t o ta l  number o f producer? reported I’or the 
market in  January 0 " the resp ective  years.
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A p p e n d i x  l a b l e  I 7 . p e rcen t ' )  re D i s t r i  b u t i  on o f  Mi.lk P ro d u c e r s
by S i z e  s s  d eflected  by Ostablisi.ed P a l l y  
ias» 10 'm-ts ,  V o r th e rn  and >rt»n*l L o u i s i a n a  
i urkets, 1757, 19 47 and '• - n a t e s  f o r  15'77 
and L o u i l io r iu i i i
Lo"tb- "n Louisiana Market Centra] Louisiana V.-. rk * t
o ize
category 175? 1962 1972
E q u ili­
brium 1957 1962 1972
Equili­
brium
Pounds
1-100 1.45 • 40 .39 .3? 3.29 .63' ' .45 .4o
101-200 9.13 7.77 1.96 1 .34 13 .00 2.60 2.45 2.36
201-300 1 4 .'7 6.14 4.7? 4.35 18.07 8.37 5.91 5.74
301-400 15.03 6.53 6.09 5.60 17.78 8.47 7.53 7.35
401-500 14 .10 10.10 7.27 6.82 15.07 11.65 8.47 8.21
501-600 11.47 7.32 7.66 7.09 10 .50 12.32 9.14 8.92
6c i -700 9.02 10 .10 3.25 7.71 5.50 10.11 9.25 8.96
701-500 5.74 11.29 3.34 8.33 4 .5 0 8.57 7.92 ^.67
501-900 4.59 3.17 7.07 6.71 3.71 3.08 6.24 6.09
j 01-1000 2 .30 7.9? 6.09 5.94 2.50 5.68 6.58 6.54
1001-1100 1.31 3.76 5 .H 5.12 1.50 5.00 5.35 5.38
1101-1200 1.51 4.36 4.52 4 .6 1 .43 3.46 4.53 4 .58
1201-1300 1.30 ?.97 3.54 3.59 .93 2.31 3.79 3.34
1301-1400 1.64 2.57 2.36 2.47 .79 2.12 3.12. 3.25
Over 1400 6.39 15.45 26.13 29.44 2,43 10.59 19.17 20.65
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Appendix Table 13. Comparison o f the M obility of Milk Producers
(Annual Average 1957-62) with a T heoretical 
P erfec tly  Nobile Market, Northern and 'Central 
Louisiana Markets
3 ize  
category  
(Pounds 
D aily Case)
Northern Market* Central Market*
Mean l ife t im e  (years) Mean l if e t im e  (years)
1957-62
Average
P erfec tly
mobile
market t io
1957-62
Average
P er fec tly
mobile
market Catio
i-1 0 0 l.C 1 .0 1 .0 1.3 1 .0 1 .3
101-200 1.7 u o 1.7 1 . ; 1 .0 1 .5
2J1-300 1.6 1 .0 1 .6 1 .5 1.1 1.4
301-400 1 .6 1 .1 1 .5 1 .4 1.1 1 .3
401-500 1.4 1.1 1 .3 1 .4 1 .1 1.3
501-600 1 .4 1.1 1.3 1 .4 1.1 1 .3
601-700 1.5 1.1 1 .2 1 .3 1.1 1 .2
701-300 1 .3 1 .1 1.2 1 .4 1 .1 1 .3
301-900 1 .3 1 .1 1.2 1 .3 1.1 ?..2
901-1000 1.2 1.1 1 .1 1 .3 1 .1 1.2
1001-1100 1.2 1.1 1.1 1 .2 1.1 1 .1
1101-1200 1.3 1 .0 1.3 1 .1 1 .0 1.1
1201-1300 1.3 1 .0 1.3 1 .1 1 .0 1.1
1301-1400 1.1 1 .0 1.1 1 .2 1 .0 1.2
Over 1400 6 .6 1.4 4 .7 4 .4 1.3 3.4
*The fo llow ing market m ob ility  in d ices  were calcu lated  
based on one year time period s. Northern Louisiana: 1957, 65,4;
1972, 42 ,7 ; and equilibrium , 4 0 ,2 ; and Central Louisiana: 1957, 
74.6; 1972, 53.0; and equilibrium , 56 .7 .
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Appendix Figure 1 . Cumnlatire S ite  D is trib u tio n  o f F lu id  Milk
Firms as K sflsetsd  by T otal Milk S a les, 
Mow O rleans, Louisiana, Market, January, 
1956 and 1962,
Sourest Appendix Table 6*
17«
F ln u
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60 -
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20 -
100
P srcsnt o f T o ta l M ilk S a loa .
i ^ c k l x  F igure 2* CouulatiTS S lso  D ls tr ib u tlsa  o f F lu id  M ilk
Firms a s R efloated  4 7  T ota l M ilk S a la s , 
B erthsru L ouisiana M arket, January, 1956 
and 1962.
Sourest Appendix Table 7*
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Appendix Figaro 3 . C asu is tire  S ise D io trlbu tlon  of F lu id  Milk
F i n s  as B eflseted  by T otal Milk S ales, 
C entral Louisiana Market, January, 1952, 
1958 and 1962.
Sourest Appendix Table 8*
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Percent of T otal Milk S ales.
Appendix Figure 4* CusnlatiTe 31m  D is trib u tio n  o f  P la id  Milk
P irn s  as R eflected  by T otal Milk S a les , 
Louisiana, January, 1962.
Sources Appendix Table 9*
VITA
u. 5. W illiam s, Jr . was born In Pike County, M ississip p i 
August 19,192>, and was reared on a dairy 'arm. Upon completion 
of high school, he accepter a roolbaH  scholarship  in January,
1949, and enrolled at Southwest M ississip p i Junior C ollege. After  
completing two years o'' course vorx th ere , he entered South­
eastern Louisiana College, and completed t n e  requirements for a 
bachelor of Science Degree in August, 1992.
In harcu, 1953 he accepted employment writ h  dobert H. .lay 
Geophysical engineering Company as an engineer tra in ee , whe^e he 
worked u n til  September, 1954 when he was inducted in to  the United 
S ta tes Army. After periods or tra in in g  in Medical and Veterinary 
Service Schools, he was assi.yied to the Veterinary Corps as a food 
in sp ector  and served prim arily at Fort Lewis and S e a t t le ,  'Washing­
ton, u n t il  Lis re lea se  rrom serv ice  in September, 1956.
He was employed with the M ississ ip p i S tate A gricu ltural 
Extension Service as A ssociate County A^ent in Harrison County 
. from Mcvsmber, 1956, u n t il  February, 1959, when he accepted a grad­
uate r ss is ta n tsh ip  in  the Department of AgH cu ltu ra l Economics and 
A gribusiness o f  Louisiana S tate  U niversity where he enrolled  as a 
graduate student. lie received h is Master o f Science Degree in  Jan­
uary, l? 6 l ,  and immediately began work toward the doctorate in  
A gricu ltural ‘jcono.nics. He accepted a p osition  o f  In stru ctor  in
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